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PREFACE. 


Tue Paris International Exhibition of 1889 may be regarded as 
the full development of an institution, which, during the last 
century, has done much for the advancement of arts and manufac- 
tures in France. 

One of the contributors to this volume has pointed out that the 
French did notoriginate exhibitions as is popularly supposed, 
but they, more than any other people, have availed themselves of 
exhibitions for the purpose of giving stimulus to their native 
industries, 

The first exhibition in France—that of 1798—arose out of the 
depressed condition of certain manufactures, those of china, 
tapestries, and carpets, and so great was its success that it was 
resolved to hold one every year, That determination, however, 
was not adhered to. 

From the first the French appear to have been inspired with a 
strong and somewhat unreasoning antagonism to British products, 
for at the period referred to it was decided that a gold medal 
should be awarded to anyone who showed the most formidable 
opposition to British manufactures. It is nearly 100 years since 
that offer was made, and 60 years later we find the French persist- 
ing in the mistaken policy of excluding other nations from their 
competitions. Wiser councils provailed after 1849and the French 
adopted the idea which we had carried out with so much success, 
viz., that of inviting other nations to contribute, so that we might 
make ourselves acquainted with the capabilities of our com- 
petitors. 

British coachmakers, who figured at tho exhibition of 1889, had 
reason to believe that tho old spirit of opposition to English manu- 
factures still exists, inasmuch as they were treated most unjustly 
in the matter of position. 

Whilo their French and Bolgian rivals occupied buildings.w hich 
were handsomely decorated and fitted to give the best effect of 
light and shade, the British carringe manufacturers were crowded 
up into a dark and dirty corner, where the vehicles could only be 
seen under the most disadvantageous condition, and where they 
were absolutely damaged by their surroundings. 
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izati i ved favourable positions 
that organization which has secu , 
Pgs exhibitions may have been the Peay hapritos 
failure at Paris, but in enlisting sgh i saan ah iow 
lish carriages, products , t 
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ared a written report. In Newcastle and other 
large towns, some months previous to the opening of the exhibition, 
handreds of urtizans formod thomsolves into clubs, paying instal- 
mounts weekly until thoy had realized suflicient to pay thoir 
expenses to Paris for a fortnight. 

Mr. Foggett’'s report is the’ first outcome of the Hooper Testi- 
monial Scholarship Fund, Mr. Hooper having generously decided 
to utilize last year’s interest by sending a reporter to Paris. 

I have included amongst the reports one by Mr. William 
Gardiner, a delegate from the Irish trades. He was one of several 
who visited the exhibition at the public expense. For that pur- 
pose between £200 and £300 were subscribed in Dublin, and 
thirteen delegates were sent. Like many others, these delegates 
complained about the great difficulties experienced in obtaining 
information, the arrangements having been mismanaged. 

They were not permitted to make either notes or sketches and 
they found themselves obliged to wander more or less aimlessly 
about that vast congregation of the world’s products displayed by 
60,000 exhibitors, 

In 1878 the Worshipful Company of Coachmakers, through their 
Master, Mr. Charles Saunderson, sent six reporters to Paris. They 
were requested to direct their attention to such matters as would 
be useful to British workmen in general and the result was a series 
of interesting reports which have rarely been equalled and which 
are prized by those who possess copies. 

Itis a gratifying fact that the Worshipful Company, during the 
Mastership of Col. Bristow, have taken a step far in advance of 
any other body in their enlightened efforts to advance the art, 
They have chosen six (@) of the most successful prize winners in 
their competitions and experienced technical teachers for the pur- 
pose of conferring upon them the distinction of the honorary 
freodom of the Company. Such generous encouragement must 
result in the development of talent in the ranks of the younger 
generation of coachmakers, and will induce the sons of mastersand 
many others to compete for such an honourable distinction. 

In 1878 it was possible to draw a comparison between English 
and French carriage-building, because the coachbuilding trade 
of this country was then fairly represented. A larger number 
of British carriage mannfacturers exhibited, and no less than 
thirty-six received awards. The distinction of Chevalier of the 
Legion of Honour was conferred upon Mr. J. W. Peters. 

At the exhibition of 1889 the number of English carriage 
builders who sent specimens of their work could be counted on the 
fingers of one hand. 

It may be that the experiences of 1855 have not yet been for- 
gotten by London and provincial builders. On Wednesday, 


(a) L. T. Butler, London ; W. T. Casson, Great Malvern; Thomas Coward, 


London; Juhn 8. Fogyett, Newcastle; Wm. Philipson, Newcastle; J. W. 
Robertson, London, 


—e 7 _ | 
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December 5th, 1855, Mr. Geo. N. Hooper read a paper before the 
Society of Arts on the carriage department of the Paris Exhibition 
of that year. During the discussion on that paper Mr. Petors 
gave the reasons for tlie coachmakers of Tondon not being more 
numerously represented. He said:—‘‘The real grounds were— 
first, because the room allotted to them was so exceedingly limited, 
each exhibitor only being allowed space for one carriage; and, 
secondly, the high rate of duty chargealle upon all English 
carriages sold there. Tt was the impression of many that coach- 
builders were entirely arbitrary jn their mode of fixing the charges 
for carriage-building, such charges bearing no reference to the cost of 
production and generally being far too remuneratwve but this, he 
bogged to say, was an error, as their charges were based upon 
a careful calculation of the cost, and @ reasonable profit only made. 
Tf they had sent to the Exhibition, therefore, in order to meet 
tho high duty with any profit to themselves, they must either 
have made what would have been considered an exorbitant charge 
for carriages exhibited, or have used inferior materials, and they 
considered, therefore, with due regard to their own reputation, that 
it was advisable no steps should be taken to induce English coach- 
builders to be more fully represented than they had been.” 

The paucity of exhibits by British coachbuilders in the Exhibi- 
tion of 1889 is to be regretted, It caused the visitor to carry away 
a very misloading impression of our capabilities ; an impression 
that will havo its effect on our chances of success in the markets 
of the world, 

‘This apathy is all the more to bo deplored when we remember 
that the export trade of British carriage manufacturers has long 
been decreasing. Their attention was directed to this subject in 
the appendix to the Artizans’ Reports of tho Exhibition of 1875. 

Sir Oharles Adderley furnished the editor with a table of 
quantities and value of road carriages imported and exported 
during a period of fourteen years. (b). It showed an alarming 
decrease in our exports and a very large increase in our imports. 
It isa well-known fact that the export trade of the French is 
represented by very substantial figures and that with more than 
one South American country they are at present carrying on & 
very lucrative business. 

Tn Australia and South Africa we have almost been beaten out 
of the market by the coachbuilders of the United States of 
America, while in South America we are fighting a losing battle 
with them and theFrench. The American carriage builders find 
a ready sale for their work by reason of the excessive cheapness 
of their productions, while our French competitors succeed in 
obtaining profitable prices in these countries by selling a well- 
constructed carriage nade and fitted to meet the peculiar tastes 


G The president of the Institute, Mr G.N. Hooper, and the secretary, Mr. 
LW. Barr, are now engaged in collecting Similar information, ‘The results of 


{heir labours will be ‘of considerable interest and advantage to the members. 
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and requirements of their customers. English coachm: 
ls akers ca 
naely be expected to compote in that class of work for ‘which the 
mericans are celebrated, but, provided we adopt the same 
methods as tho French, there is no apparent reason why wo should 
not be ablo to compete with them and to obtain a share of the 
order which are now monopolised by our neighbours. 
F ‘he methods by which some American carriage builders—not 
he recognised heads of the trade—produce so cheaply are readil: 
understood. The application of machinery wherever it can ci 
used, uniformity of sizes, interchangeable parts (¢) together with the 
employment ofa cheap class of materials in the construction of 
vehicles all similar in shape and size are the means by which the 
sot ct mannfacture is reduced. But under such conditions, coach- 
bu ing ceases to bean art. It is a mere matter of roproduction. 
; ie ce is ropulsivo to anyono with artistic instincts, Bottor far 
2 i ow the oxample of Loclaire, who, at tho suggostion of M 
régier, was the first to bring about the participation of the work. 
men in the profits of the master and to show tho valuo of associat a 
instoad of divided interest. We could thus improve tho 
quality of our work while we cheapened its production. 
, Bearing in mind tho small number of British carriage manu- 
acturers who exhibited at Paris, we cannot but regard with 
satisfaction the fact that the French authorities chose two English- 
men is act in the capacity of jurors in the coachbuilding section 
i selection of jurors whoavre to be entrusted with the distribution 
of rewards is at all times a delicate task, but the choice in this 
cara’ a guarantee of the impartiality with which the awards 
rou! re assigned ; it was an assurance that prizes would not be 
even. ‘or merely individual competition but for excellence in 
whatever form it might present itself in the vehicles exhibited. 


No one of the members of thej| i 
y jury in class 60 had better lifi- 
rend don Enos pomene by Mr. Charles Holmes, shoes seal 
ubsequent lab i i 
eoininman’ seed ours have eminently fitted him for 
Our laws give us the privi i j 
privilege of trial by jury and the j 

oe pert be, chosen from members of the class in which Erie 
an eae eerie Someone, the man who is entrusted with 
I g on tho merits of a carriage, or of an sb 
manvfastored. article, ought to be one who is acquainted Daas 
ntaceston involved 3 in short ho should be a carriage builder. Un- 
- unately this is not always the case. The onerous duty is too 
requently entrusted to an amateur with a fad, a man who is 


neither capabl inki i 
eee le of cool thinking nor above being carried away by 


(©) The coachbuilders who mado and 
or maintained th 
vebdees York and Edinburgh aud in other parts of the Seunee Devan san 


were the flrat to use inte: : 
were the Sat tse sataralaicen Ne parts, Their axles, springs, and wheels 
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Tt requires no learning to fulfil the character ofa juror ina Court 
of Jurisprudence, but the converse holds good in an exhibition of 
manufactures, and until this fact is recognised there will always 
ers who will abstain from exhibiting through 
the fear of being oppressed by men unworthy of possessing the 
yaluable prerogatives with which they jhave been invested, The 
revision of jurors’ awards is another important factor in the 
matter, If jurors in the first place are experts a revision of their 
judgment is intolerable ; it is unjust (). 

The reporter who was sent to Paris by the President of the 
Institute has made some yemarks on the tendency of English 
carriage users to sacrifico evorything to utility. Applied to the 
provinces his remarks aro unfortunately too true, bat it should 
not bo forgotten that in London tho vehicle “de luxe » ig not 
unknown, 1b is tho favourite carriage of fashionable society, 
although its inward ornamentation ma not be yo lavish or 80 costly 
as that of the Parisian prototype. quote the words of a 
well-known author in a recent article + 

«Pho brongham of the present day, fitted up inwardly and out- 
wardly with all manner of comfort-yielding appliances—the noise- 
jess and equable, elegant and unobtrusive prougham—may claim 
to be one of the most satisfactory products of skilled workmanship 
that British industry ig entitled to boast of. » « The cunningly 
contrived cavities with which the inner casing of every well-built 
prougham is liberally provided are every whit as receptive of the 
fan and scent pottle as of the cigarette case and matchbox. 

Tt carries a clock securely fixed to an ornamental shelf, an elegant 
reading lamp warranted to do no wrong to silken skirts or velvet 
mantles, a gorgeous card case nestling Inxuriously in its own 
special niche, @ Cosy foot-warmer encased in costly fur, & speaking 
tube through which the fair occupant can impart her will to 
coachman or footman without the least delay or physical exertion. 
In such a construction as that for the ‘turning out’ of which 
English prougham puilders have earned universal renown, every 
comfort is supplied, every reasonable requirement forestalled. It 
is typical, and favourably 80, of the practicability, as well as of 
the good taste and refinement, py which latter day civilisation is 


conspicuously characterised.” 
In London, however, there are very few carriages which have 
interior accessories costing £40, a sum that is very frequently 


expended by Parisians. 


(a The awards and their classification for this departmontare vory eccoutris. 
This dimeull to guess what principle has guided their soloction, A. facings 
however, exists among man Hibitors that (ho origival awards of Hho 
Jurors have been consider vs Gommitteo of Revision appointed 
since the dispersion of (9. N. Hoorun on the Construction of 


Garringes, Journal of the 
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clas Se ee tho modern tendency as a sacrifice of 
pes y. Ho might havo added, a sacrifice of hoth to 
Inf e : 
me yours wo have seon this tendency encouraged by coach- 
eusie4 espe Acting as jurors thoy have boon known to 
oes an als for vehicles made to run either as two or four 
ys paler Resheu eieonen has beon Lead to the transformations 
Fes, sign, workmanshi, 
pce are utterly neglected. Yet such pee eg et : 
Placed ak pre eal avrametelenl in form, suspended with 
nos pera fe na. il ed from the foundation with the 
eon. eae are not antagonistic, but, generally speakin, 
beeen eopness are incongruous, and such things Hs 
nen Eas shed axlesand springs, with carefully cacetinedoag od 
Eee Anes Piatem ars incompatible with cheapness “ 
‘ rge Wilson has said—‘ The fiction s eradi 
gas. we minds that a beautiful thing cannot Musca yon 
g, @ more you inerease the beauty ‘of 
ee the implements of every-day life the =< é aagncond 
ae ility. Good folk of this sort seem to labour Tad "the 
na ae that the secret desire of art is to rob them of all = 
ie ate hinson ee bat actual aim, they believe, is to r siz 
ed eee a their childhood when it was understood tak a 
Ss were wore his crown, held an orb in one hand and 4 
Li pki ho o} hers and a literal interpretation was put u 4 
al 's words, Uneasy lies the head that wears a oer 
gees ita ee when the coachbuilder prided himself ‘ipa 
Sh ale a made no ene erin alike, and each builder 
r ho old order changeth,” Si vii 
ee iS coin day makes as many secuagea ct “the 
ssible, 
tA a , because they can thus produce them 
Tho work of editin 
g the reports c i 
aes ‘ontainod in thi 
" ‘aa een atthe request of the Council of the? Lanes : 
the ae fess eae bean anor ey fulfilled by other ess ene 
i mu uld have been more fitti i 
gent u v ore fitting], id 
peat ae lie been raised to mark mupedeed ob ay eh # 
dead cation of the Carriage Tax—a mark of appro’ 1 for 
ae earatts LSeaieeaa occurred to me that ras @ dana 
ore suitable application th i i 
to aay the cost of publishing this eeisane: cesisiaicnin i 
Gane eat which has been carried to such a successful 
kere ae eee 2 a have ee such a happy result had it nat 
2 ty co-operay ion and ui i 
callaneaee President, and of Mr. ME Hclaon With the 
— pice ae a bee friends under the presidency ‘of ie 
u » Glasgow, we have suce: i ini : 
desirable degree of relief from the weight dork dat fe 
ar 
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anomalies which tended to degrade our art by encouraging the 
production of light and flimsy ‘vehicles devoid of either strength 


or just proportions. 
Emphasis has boen Jaid upon tho superiority of tho technical 
education of tho Fronch workman compared with that of the 
English artisan, Dut in belauding the Gaul we are apt to forget 
his Teutonic neighbour, who is equally advanced and whose 
polytechnics might serve as models for any nation, A short time 
ago Mr, ‘Thrupp, one of the pioneers of technical education in 
England, called Paris the first home and birthplace of scientitic 
and technical education as applied to the construction of carriages, 
because at Paris 120 years ago was published a book giving what 
was then supposed to be a complete account of how to make all 
gorts of vehicles then known. Ona recent occasion our President, 
Mr. Hooper, drew attention to the fact that one rule laid down by 
the trades union of the carriage workmen of Paris is thata 
technical school shall be established and maintained for the 
advantage of the Paris workmen, and that the sons and young 
relations of the members shall be carefully taught their trade in 
the workshop and the technical class in order to render them skil- 
ful workmen and good citizens. 

There are some who believe that we, asa manufacturing nation, 
are very far in advance of the French, and that our technical 
education in many departments, such as engineering, would not 
suffer in a comparison with theirs, and there are other well 
qualified judges who consider that in some branches we are be- 
hind in design, but far in advance in construction (e). 

There are many excellent technical classes for coachbuilders 
poth in London and the provinces, and we are gradually 
approaching that stage of co-operation between employer and 
workman which is necessary to onsure the success of tho system. 
But for the purposes of tochnical education, the Vronch coach- 
builder receives greater encouragement from tho State than tho 
English manufacturer, Granted equal facilities tho Mnglish 
artisan would have greater scope for the employment of his talents 
and more substantial rewards for superior ‘and artistic work. 
However, there is reason to believe that the prevailing movement 
for the dissemination of art knowledge and scientific training 
will result in the success of the coachbuilder, who can endow his 
productions with those qualities which impart beauty to his work. 

J.P. 
Newcastle-upon-Tyne, J uly 17th, 1890. 
ae ? 


t in design, but behind in construction ; we 
arf tar in ndvance in construction, but not in design. But I contend that we 
ate tho hest off, for art is only a secondary consideration, seeing that it must 
givo us hope to combine our construction with design, ‘and if that is done I 


Hol that. we shall not only be equal 
treason why we should not be in advance. 
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hi G. N. Hooren, Esa, F.8.A., 
, mr es of the Institute of British Carriage Manufacturers 
ri welds tape ie scholarship which has been 
d of your labours for the el i 
of carriage manufacture, I visi i eases on as 
cture, I visited Paris between the 9th 
uh of daly for the purpose of preparing a review of the Lc — 
gathere together under the vast roof of the Expositi eas 
Internationale of 1889. he a 
The result of my observati 
eres y observations 1 now have the honour to lay 
1 P te ata 
Reece did not originate exhibitions, but since 1798, when the 
x sn cree refined from proscription to Paris, and piccendid 
asuccessful issue his labours for tl ibiti 
: ; i he exhibition of 
ar ae of industry of the national saanarastarse labs 
mu ut vd been rudely interrupted by the decree of the Directory for 
ne a sion of the nobility—the French have, by their exhibit \ 
ind their patriotism, done much for the cause of ivilinn. 
in peaco and civiliza- 
Unles slegate 
Pi nana to the Inte hibition carried with him 
aaa rome al wi etan municipal or other corporation to the 
th authorities he was beset by a numbe ca 5 
rns ' r wr of petty difienlti 
ae ‘oats his tnak somewhat diflionlt of st rt 
aan a eign of the French workmen, the anthoriti os 
pasa urd length their restrictions on writing an ‘fi 
= ae ie hin the precinets of the exhibition. The afer =) 
peakel bs ose hand happened to hold a piece of paper anda tele 
medrese pc ba gsneaniaes little personal attentions vane ae 
md again, made li tap 
a i gain, le liberal demands on his patience 
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The French police, in some cas! 
ignorance of 


Jindly furnished on his arrival by 


Tyneman Wood, and it became 
thef’ authority of the Di 
obtained through the kin 
of the Carriage Monthly, 


the Carrioge Builders’ National Associatio 
ketch could be obtained from the Director 


‘An authorization to 8! 
General, but, was worthless if th 


objected, and this they seldom failed to do. 


Mr, Heirgeist spent a fortnight iu obtaining t 
k that he had crossed the Atlantic to 


sions to carry out the wor’ 
perform, 

In class 60, group 6, the french 
the productions of Parisian build 
contributed by provincial firms. 
for five carriages, but many good 

‘The exhibits of the french 
who showed 10 carriages, were 
grouped with method and order, 
jad been lavis 
go to make up an exhibit that w 


The decorations of the building in which the 
Ny described by the trade press, and veed not 


played have Deen fu 
pe dwelt upon here, but it could 
Lined action of 
Jacking on the part of the five E 

They stood in @ position vast] 


French and Belgian exhibitors, being 


the large machinery hall, amid 
effects of such a po 
Swiss, may be read 
exposed to such an atmosphere 


day registered 110 degrees Falir.) were fading, varnis' 
and it had been necessary to re-yarnish portious 


and losing its lustre, 
of several carriages in this 
exhibited by Engli 
might be found at any time i 
their vel 
the French carriages are taal 
exhibition, bub w casual glut 
show-rooms makes it evident t 


greater care on work 


hed on the back-grouuds and other aceessories W 


the exhibitors, an essential that ha 
nglish firms who showeil 21 carriages: 


sition, which was shared in a measur 
ily conceived. Cloth, 


ish coachbuilders, there wa: 


icles was neither better nor worst 


that nest bea 


es, thought it politic to profess 


the certificate with which your reporter was 


the British commissioner, Mr. 
necessary to supplement it with 


ivector General, M. Berger, which was 
assistance of Mr. C, A. Heergeist, editor 
Philadelphia, and commissioner from 


n of the United States. 
e exhibitor or his representative 
Jie necessary permis: 
showed 140 carriages; 109 being 
leurs, while the remaining 31 were 


Bach exhibitor was granted space 
firms only showed three. 


1 and of their neighbours, the Belgians, 


splendidly situated ; they were 
ant the utmost care and expense 
hich 
ill interest and inform the visitor. 
carriages were dis- 


only be accomplished by the com- 
d evidently been 


y inferior to that accorded to the 
located at one extremity of 
dust, and noise, and heat. The 
e by the 
lace, and other fubrics 
(the thermometer on one particular 
Jj was blistering 


section, Amongst the carriages 
s nothing better than 
oms, ‘The finish of 
On the other hand, 
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n their show- 
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rivals and the publie, (1 = Sg eee 
Cured Foxiatle: ic, than they do on the carriages usually manu- 

The coll 
of transp 


1 of drawings and paintings r i 
9 ‘ aintings representing meth 
pte t eur a period extending from the ee of _ 
aa ae oe 19th century, was probably the most complete ever 
se toe iy Your reporter was pleased to observe that 
dl base Praet an ae coutiibuted by Englishmen and 
y itutions, The specimens submitted b; itt 
ali it d by the Insti 
oe Carriage Maunfacturers, the Worshipfal eager? of 
ee Des a Mest. Hooper & Co., Mr. A. W. Barr, and vate 
kinson anc rilipson, formed aver’ ; " hibit 
oe ‘y Jarge part of an exhibi 
which no coachmaker could view without iinet and teaeoone 
rasan BODY-MAKING, ‘ 
te els Neti peat a thoughtful person could not 
ck with the fact that it is in bod. i 
art of design becomes of value i a grocery 
¢ 8 and importance to th i 
a ; ; ho coach builder. 
et long cultivated by French carriage sianithetiaen 
et e years negleeted by those in this country. Forty ye ; 
ane Helicase reversed, and every Euglish eaaakalldet wo 
sited the Exhibition must have observed th i 
Sgn mpi iy po ed that the bodies of the 
] r ea very cl r 7 dug 
es ena, y close resemblance to the Kuglish 
They abounded in Leantif i 
z ul lines, and their proporti 
»xcelle: Phe di ( 2 I , i 1 
aes The lines of some of the French iollieattondad.a:lusld 
is ation of the rule 80 well known to every student of desi, =a, 
pas - ie are Res eth just as they are subtle in character,” and 
¢ ich are i 4 
joan” most sublle in character are the most 
T r r 
gous bLat pe ae also realise that proportion, like the 
au Sa Wi subtle eee and rather than mar the outline 
; a carriage body, some builders, Ji 
nized heads of the trade in Loi ' ap hca ias§ 
ndon, conti e! 
Le est notwithstanding its sister torah scigiamiaees 
gan outcome of the prevailin i 
As ; g demand for lightness, 
beg peararae distance of the ugliness that cieasasratsan a 
a 2 ar carriages. It isa sacrifice of beanty ei utility, 
» know that the two are not inseparable, b ; Hi 
Ba 1 D If ', but, surely they are 
so incompatible one with the other as some modern z call 
lead us to suppose. eg asa, 
hoes be os saree in the French section, there were not 20 
ional type. he large majorit; fatine 
] 1 1 y were distinctl i 
an pony ee eee styles, the builders also pes abe 
esigns that have long been associ vi 
He pied ig soviated with the names of the first 
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To an Englishman, many French carriages appear unduly 
heavy, but their very weight conveys & impression of stateliness 
that mast be admired, 

Being questioned on this sul 
builder replied— E Inow our et 
presont fashion. Fashions change more rapi 
than in England, bat, Texpect that in two or 
shull be producing carriages quite as light as yours,” 

In reviving old English styles, all the French builders appear to 
haye adopted the open quarters of the George IV. and Elcho 
phactons. Those quarters were to be seen in carriages of every 
description, including Jandaus, but more particularly in mylords. 
They serve to lighten somewhat the otherwise ponderous look of 
some bodies of cabriolet pattern, but the bottom sides are unsightly 

to anyone accustomed to the present English styles. The French 
builders are not successful in their efforts at lightening the bottom 
sides, When this style prevailed here, the bottom sides were 
lightened out to the fullest possible extent by beading, and the 

yrooil was dressed to a point at each bolt head. ‘This treatment did 

much to relieve the necessarily heavy appearance. 

The panels of many open-quarter cart inges in the Exhibition were 
covered with sham-cane, When they were fashionable inthis country, 
the canework was real, a carver and a canerbeing kept at many manu- 

Reul canework was superseded by a method in which 
lines from a curved tube of colour ; the 
addy marked, and cach line of colour leing 
ossed by another, This mode is vow 
cain Paris, but the majority of 


fF, an eminent Parisian coach- 
ages ure too heavy, bul it is Lhe 
«lly in this country 
three years we shall 


factories. 
the painter run ou the 
pattern having beon alres 
allowed to dry before it was or 
tied in some of the best faclori 


prac 
tho builders buy their shant-eane by the yurd, glue it on thy panels, 
Lightness of the 


ives 


and yarnish over it. Owing to the comp: 
iages as made at present, this plan does not 


sides of Freuch carri 

present any diffienlty, but when there is much round on a body 
there is trouble in making the preparation conform to the sweep 
of the panels. 

One cabriolet had open quarter 
panel was di vided at a distance o| 
moulding, the upper part being fille 
The bodies hail bat little turn-under, 
narrow, and uswilly round. One carriage h 
on the bottom arch panel. "Paw bottom aud up 
bontesides of several carriages were rounded, wit! 
the heads of the pins showed Lhroush the paint, 

hers were several ingonioas methods of concealing the frout 
eessiunal ” seats of ¥ srias exhibited in the French section, 


g aud double panels, or rather, the 
f Bin. from the bottom by a gin. 
Lin with imitation canework. 
amd the mouldings were very 
ata round moulding 
per elges of the 
hi the result that 
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aes that of the Messrs. Belavalette was the best. The method has 
been aatoola in France, and will probably be protected in this, 
une Po st serve to illustrate the method which works 
st automatically when tho drivi is rai i 
pallbenbeh Ula sees riving seat is raised, and with 


Pi bey stats is hinged to the front of the boot-sides, anid 
rreekaied s oh asher, Across the underside of the driving-seat 
anes 8 . ee roller-bar carrying a hanging-lever on each end. 
pa A avingt froin the extremities of the levers and folds up 
undor tho driving-seat whenever tho latter is raised. For 
Tiere damage to the paint there are two brass studs let into 
t ee on each side, and the seat hangs against them, 
3p Angee tae to the trade exhibited another method of disposing 
tie s seat (fig. *). The iron bars across the boot-sides, 
the two slots cut in the panel under the ditving-edat 
to admit the hanging-bars of the seat, are very unsightly, but, 
of course, the former are covered by the valance of the drivin ; 
pet This valance is made fully an inch or an inch and a half 
eeper in Paris than in London, The same exhibitor deserves tho 
Stemet having shown the best specimens of unfinished work in the 
ie hi' tone His landau, mylord, and char-&-bane were shown in 
ho varnished woo.l, all the ironwork having receive a coat of 
silvor lacquer or paint to protest it from the atmosphere ; this i H 
parteil a very attractive app:arance. The naye-hoops, Newall 
and lamp-sockets were coatel with golil paint or faoaneke Prenck 
at ast ok very ert attention to the blocking of the 
anels of their carriages, rick blocking is g+ 
boing ene sexes with clos#ly-ftting tek gated ahi 
ciate ee being dono with alternate pices of light 
During the summer of this year i Ler r 
broughams were made in Paris for mb kee irae a 
country such carriages would have the roofs and quarters cov a 
with russet hide, but tho French do not cover the qanetara ot 
carringes they make for hot climates, They are scrupulously careful 
in the seloction of their panel wood, in the closs blocking of ths 
inside, and in the purity of the glue they use, and they appoar is 
be very confident that their work will withstand the offects of a 
very trying climate, For some parts of India, such as Burmah 
‘yhete) the climate is exceptionally moist, such work would beusele : 
The doors of Freach broughuns genorally have two ‘oval 
catches, one above, ant ths other below, the lovk Thoso d 
tails are much longer thin is usnilly the cass 4 Baglish sae! 
One brougham is fitted with a plate at the bottom of the pillars, 
p 
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The heads of victoria 
ani one or two had spri 
In one mylord the head 


covered by the head-leat 
such as my 
pelow the head-joints, 
body to putty up. 

‘A landau was show 


wss adopted for allowin, 


of the head, und being 
appeared to have a ske 

Many prominent 
Maps for carrying tho gl 


an ar 


when 
that the flips ave neith 


pillars at th 
when the li 


the natural colour. 

In this, and in the ex 
gecn that the body-p 
pillars ant to the hi 


Parisian workshops. 
Mild steel is used 


employed b 
former plates of iron 


heavy, or those now 


anikerss 
hey employ glue 
qnnels are always g) 


and this is evidently intended to 5! 


the hand-rails at the si 
space between the bottom o 


Jords, had a socket which fitte 
consequently there were 
n with a driving-seat within two 


of the line of the head-leather, an 


the top of the boot-irons, 
When the seat was raise 


nyement in which the r 


the action of spiral spring-cate 
down on the fence rail; 


e elbow line, so that the tops ma, 
ead is lowered, They do not tal 


although this is an olyjecti 

Oue of the oldest and 
rougham,half of which 
was lett in the wood and iron, 


had a few bolts in them, put screwing is 


y the Cab Company only weigh 
hardly bear examination. 


The mortice and ten 
Jt is difficult to find a serew i 


erve the same purpuse. 
had three slats instead of four, 
ug-balance fittings worked from the inside. 
slats were not hinged to the pillars, but to 
des of the seats. This left a clear 
f the slats and the elbow, bat that was 
‘The wings of some hooded carriages, 
don to the hind prop 
no screw holes in the 


phaetons 


ther. 


or three inches 


d a very ingenious arrangement 


g the head to fall, ‘The seat was hinged on to 
and folded forward towards the dasher. 
d the boot-sides folded inward out of the way 
held in place by spring catches, the carriage 
Jeton driving-seat when the head was down. 
akers have abandoned tho use of metallic 
ags frames of laudau doors. One firm showed 
attling of the flaps was prevented hy 
shes holding the fliuge of the fap 
ut the leading buiklers sty 
and they hinge their 
y full inside the door 
ke up much room, 
ion very often urged against the plan. 
most respected firms in Paris exhibited a 
1 was completely finished, while the remainder 
the exterior wood being varnished in 
Tt was an excellent piece of work all through. 
Libit of the Cab Company of Paris, it could be 
‘lates have branches to the front aud hind 
nd cross-bar, Those particular cdge-plates 
the general practice in 


ser air nor water tight, 


is asserted that those 
390k., whereas the 

used to weigh 600k, Such a statement will 

Phe iron body-plates were either too 

used are too light. 

on joint is sul larg 


for body-plates, and it 


ely used by French body- 
vany part of heir work. 
and pins almost exclusively. ‘The upper 
Jued on and cramped. until dry, 80 that there 
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poled patocies _ Phe Knglish method of halt-lpping the 
iit as cele white lead at the joints and screwing, is not only 
i Hy tapas than the French plan, which used to be 
ee a his country also, At that time the standing and 
a ae s, casixall and elbows—ii fact, almost every joint in 
a ie ae ticed, tenoned, and pinned. 
es Sot ‘ab Company exhibited a section of a vrougham with 
the roo! and guarters entirely covered with a sheet of galvanized 
iron 1/2000m in-thickness, The Cab Company have now used Hee 
pinels, both in broughams and victorias, for a number of desis 
and apparently with complete success, One would aepst that 
seule aie would have a drumming sound when running, and 
Boatiee artic SSL ad appear to. be taken to prevent 
vibe is Me moot 48 covered both with canvas and leather 
" he pancls are pinned to the framing from the outside, The 
Hi ni el course, show through the paint, but in the case of 
ne long this is not so objuctionable, because the bead on the 
; mrs covers the heads of the ping; but in the quarters they are 
V tinly vis ble, and cannot be properly painted over, The aime lty 
in canvasing the panels to the framing is got aver’ hy coatin : ie 
ivon with a specially prepared paint, to whieh the gins will alee: 
as Uab Company also fit to the bottom of their brougham aoa 
se grating, which not only prevents an accumulation of water, 
ae hashed of a certain amount of ventilation, They showed au 
bt ee esa of the slide-rod, instead of leather door-stops, 
Speaking generally, tho Jandau bodies, like the majority of 
ae French carriages, were all of full size. No attempt ena ts 
Js fasts fe bs aes Bae or dimensions, nor to dispense 
! gainly outside head-joiuts The curved form is i 
vay used, and the Tne are of a ec se os, 
sok aos ie pea brougham showed an 
pro veir Jandan, in whieh it is i i 
ie apie tas fingers when striking itieieads Sicnaatarem 
-plates ex T idler i 
y ae ae a considerable distance over the top, and had 
The heads of landans do not fill wearly so flit as in Ongli 
satiih : beset 
wie nue ue French system of siti the a mi ea 
sa Bey ph al og d when the carriage is open, in a measure 
gonad! Hes alsw in the British seetion was fitted with 
Saeed ay al flush petd-plates. ‘The upper plate haya lip or 
ne hat fa) Is into a channel or groove underneath, thus formi 
a watertight joint. pak 
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‘A novelty in the shape of 
was shown by a I 
vehicle was that of two coach- 


large front boot. 
driving-seat. Tt was in 


rench builder. 


There were six sea 
tended for Sonth 2 
50 passengers, 
trneted to be drawn 
room for four, oF S¢ 
{this vehicle exe 

The sqnare portions were Aas traly 
hy a planing machine. It 
that when this carriage was fully 
‘ings were founil to be 
veg in the country for 
very rough usage, but the 
1 the dimensions necessary 


eareying from 40 to 


bullocks, and had ample 
on each seat, ‘Tho ironwork o 
of everyone who ex 
d viced as tho; 
may be mentioned, 
Joailed and tested by the juro' 
quite rigid and ww 
whieh it is inten: 
builders in this instance 
for safety and durability. 
Tt has been sai 
there was nothin: 
Applied to th 
literally corree 
Jacking some vic 
notable instances such 


agh turned off 


rs, tho front spr’ 
Passenger carria, 
Jel have to bear 


incipally by the Frens 
g new in the carriages a! 
f their vehicles, 
ag mich that was vel 
individual ingeanity, 
{forts were misilirect 
tho production | 


diferent transformations. 


of no less than 15 
to a wagonette-omni lus. Surely, 


and everything, front pony 
human ingenuity can ge no 

‘A nuniber of American & 
ens of their skill. 


and French bent-t 


showed specim 
most artistic fashion, 
fell short of that 
who, like other British 
the matter of position. 
This gentleman exhibit 
and shaft in one piece (seo 
Lift. long from the 
gift. long before bein 
English ash of su 
elin was employed foi 
It has been introd 
that the whole side of a Whi 
without joints. 
Ibis hardly proba 
Decause it would present 


back of rail to the 
(ficient length bei 


x the purpose. 
uced to avoid 


ble that this me 


argo double coach, or covered 
The form of this 
gs open at the sides, and having @ 
ts on the roof, including the 
America, anil was capable of 
a considerable quantity of 
by four or five horses or 
it for five, persons 
ited the adi 


ion 


sh thenselves, that 


recent Exhibition. 


this remark was almost 
ry old. ‘There were not 


bat in one or two 
One coachbuilder 


f a carriage capable 


Tt was anything 


imber manufacturers 
ed their exhibits in a 
envacy and trath of their work 


ed by Mr. Ty w. | 
most unfortunate in 


fopton, of Loudon, 


ty in the shape of a cart-side 


point of shaft, and 


ug difficult to obtain, rock 


the trouble of framing, and so 
1 cart-hody may be rigid, and 


thod will find wide employment, 
difliculties that-could not be tolerated in 
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a dog- 
g-cart of the finer class, Every movement of the shaft would 


mean a movement of the b 
od. 
regulated except by means of = ag sahicriacpucpenabed 


For spri ‘ 

litportenee tees ts ie the fale class where easy motion is of less 
n strength and carryin A j 

urpose f Sir ae rying capacity, it fulfil 
Li a id 2 ae boen devised, and it ees a rie 

te timber bender, to whom th ‘der 

: ' ' coae’ Pow 

much of the lightness and strength of his he owea 


Tho hans a 
Phe bts shafts of the samo exhibitor, compared ver, 
Hane ‘ a t hose of his foreign rivals in other parts of the 
Lae i hy here we might find some with room enough 468 ti 4 
y pnts ie vomaioul others that seemed to be intended fee 
; urse, 
ei ek eg » means a good deal of extin work for 
Parisinn body-makors 
, or, at any rate, those body maker: 
empleyel by members of the Syuulienl ‘Chamber Sta er 
paid at an uniform rate for their piece-work mmm 
The: i Engli 
ain “y ed Mani song English trades is called a “log” or 
3 very effective i i icti ty 
pte thw 'y effective in preventing friction between 
There is a stipulated pri 
price for the simple ‘ é 
wie ; mple  boily,” a yf t 
ee pan for pieces of work which, in Frain we oa 
as s extras 3 but which in this countr: “are a ied 
consilered constitutent parts of the whole. een, 
In England, a mai t 
A ail-couch body without ei 
; either fr t hi 
mould, be something of a novelty, yet the pe “s a 7 
ree ee boots are paid for as 
The tariff i 
* —— ag ee with the price for the framing of the hou 
matter what the carriages may be, i ie 
pete ea of folding head tna ee la egal 
aT Ne r bu ‘ 
a ee pty! If there aro three hoop sticks ina til linge we 
aid for quite distinetly from hail 
ore are aaaee 
— = four, the fourth or principal slat is aia a eal i : 
here, it es i ata eh 
ae ie pata bs understood that the price ee a 
ppresente: ery diller i it 
ag ae hi ed by very dilferent figures to that paid 
The following li i 
g list will show this di 
he : 1 is difference and wi 
afford a comparison with the prices paid to ey das 


A Pastas of ordinary English pattern ie 
‘otal price with gun eo promcnbo Mg 
ee e 4 case between seats and 
suse Waeanacoatonencsstiers) LID) 
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Srannorr Gig body «. 
Total price with 4 
mouldings on seat, circles, 

Vis-a-Vis body . 
otal price with 


and brackets, . 


framed and 
+ and folding head . 


Poot, and driving seal 
A Srannore PEABTON body .- 87 
Total price with folding jiead, slats, mouli- 
100 


ings on seats, etC, «r+ + 
Lapy’s Drevine Puarrox 
Total price with railed sides 


A Mynoxp without door 


‘Potal price with body mouldings, head, slats, 


cle. 
Pee 60 
Total pr 126°50 


e : 
iled sides. ‘Total price . 
aleche body . 
Votal price with 
and folding head 


” 
SociaBLs 


Sinciy Brovciam 
Potal price for finished body 217°50 
TunEe QUARTER BrovGHam—square front. 135 
peesenae 261 


Total price 
Sinai LANDAULETTE 
‘Potal price with framed a 


quanren LANDAULETTE «++ 
Potal price for finished body 


nd pannelled boot, 


Toren 4, 


OANOR LANDAU oe 
Yotal price 
Ayoutan Lanpau 
Total price .. 


Four Wurstep Hanson 150 
Total price . 287°50 
150 


A Two WiweLep HANSOM «++ Gaaganesenne 
‘Yotal price for finished body with ogee 
A{UU bers sereereeeerers ne wepeneweneen ener 
Danan WaAcon irrs ov Break for 8 passengers 
‘total peiew with punnolled sides... 


Privara OMNIBUS, 8 windows in each side . 


Total price 
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Fes. cts. 


Parry. i 
RIVATE OmnNipus, 2 windows in each sid 185 


Total price with mail-coach boot 281 
or with " é' 
a5 iy ae corners and IJatticed boot- 

Mari Coacu—Berlin body. he 
with two boots ... : 260 
Total price for finished body ‘ a 


As explained in another isi 
place, the Parisian bi i 
fixes the edge-plates nor hangs the doors of an a aaieaee 
PRICES OF SOME OF THE CARRIAGES IN THE 
EXHIBITION, 


Pair-horse Landau 
Cee Spring D’Orsay 


French. 


Cee Spring Cabriolet ; 
Brougham 
Cabriolet i 
Carved Sleigh e 
Brougham a ota 


Coo-spring Cabriolet 
D'Orsny *! Coe-springs 
Calecho a 
The i a 
The abovo ecarringes were the produ 
houses in Paris. 


; 6,500 
ions of two of the first 


Deere ister Spanish sold,, 5,900 
2 rougham sold "6, 
Gi ” , 40 
ig * a : - aA 
ut would acce 1,70 
— cost 8,000fr, to make ‘ sit 
or ieee alii Roumania 1,060 
ve with shaft a i 5 dol 
oe afts 1484lbs.”) American, - a dollars, 
nove, 
SOME PRICES QUOTED IN THE SHOWROOMS OF THREE 
LEADING FIRMS. 
Landan (‘‘ angular "’) Cee-springs Ae in trimmi 
Landau (‘' canoe”’) 5 glasses. e 4,500 See 
Landau . pair horse . 5,000 


Landaulette (‘‘ single”). 
Landaulette (‘‘ double” 
Mail coach.. 
Double Victoria......... 0. 


. 8,900 
. 4,200 
.. 10,000 
. 8,600 
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u 
Fes. 
Victoria with skeleton driving seat 58a 
and rumble A ae 
5 with head. ‘ os 
yy ay CG @-SPFINBB +--+ : jad 
, 
Fonr-wheeled jiansom y Be 
Hangom cab..ccesseeees ea ccoastilaittes 
Single Brougham elliptic-spring.- me aan rane 
Double 7 a 


6 400satintrimming2501r.extra, 
5,200 satintrimming200fr.extra. 


4,400 


‘ cee-springs. 
, 


” 
i ” 
a ee (e light”) 8 spring: 
Stanhope phaeton elliptic-spring: 
Tilbury gig with head... seeereeee 
Sleigh plain... 
0 earved 
Battlesden ca . 
Four-wheeled rustic phi 
Whitechapel cart .. 
American phaeton 
Ladies'driving phueton 


ish dog-cart secserseensse® 
i vents omnibus with roof seats, 5,060 


very plainly trimmed, 
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x evote a 
i ilders appeared to devot 

ich English coachbuil = 
Leonean = was that of M. ep a 
aa ied mechanics, He showe 
mapa igo Dut these are neither new Hor 
8 a 


suylish couchbuilder many 
ented by an English © Seat Tal 


: some time in Amerie! é 
“ ery rough sketches, figs. 4 and 5, o 
Il serve to show the action of “ 
here is, so to speak, no front axle, apelin 

fe oi a t having got rid of the locking 41 fi 4 ‘a 
ss eae an attempt to reduce the oy a 

i i vheels, but he does 
t and the hind wheels, 
i 19 between the front e 
ourts have concerned himself ae —= a 
- eels are turn 
i t the wheels i fon ae 
sf ‘< m7 hits long socket connected with levers a! 
ich is 
pole, which 


spe ¢ box and when the 
y r d round the axl ; 

back. hes levers tee sp Deis, i im ok iy 
i yyed to one 8! w slig} t acts on the 
pole is mov 


ide, no matter ho’ 
vheels Ww! 
levers, and they in turn act on the wheel 
6 , 
stand. 


‘Av exhibit 
considerable de, 
evidently made 
coach with pivoted axle 
They were inv 
and were used 
discarded. The ve 
mory, but wi 


originul. 

years ago, 
since been 
made from me! 
pivoted axles. 
naturally be 

the builder would 


hich turn where they 
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The carriage may be turned within a radius of 3m, 75 
(equivalent 12ft. Sin,), so that in one complete revolution, the 
track of the four wheels is contained within a circle of 7m. 50 
(24ft, 6in.) in diameter, while with ordinary axles the diameter of 
the circle is 15 metres or 49 feet. 

It is claimed that the wheels have no side-motion, that the 
carriage does not zig-zig in running, no matter how bad may be 
the condition of the road; that it is impossible to overturn the 
carriage or break the pole, and that there is remarkable ease and 
freedom from concussion, 

The Jength of the axle arm and box is undoubtedly a strong 
point. It conduces to steadiness. But the wheels are turned 
aside by the slightest movement of the pole, and when horses are 
attached this incessant motion of the wheels ont of the straight 
lise must cause a great increase in draught, and although the 
joints of the fore-carriaye are exceptionally strong, they must 
eventually work loose, The price of the coach was £320, or if fitted 
with refrigerators, clock, Juucheon basket, horn and other 
accessories, £400, 

The same exhibitor showed a mail phaeton with a jointed perch, 
or rather a perch with a socket four inches behind the perch bolt. 
This prevents the perch being twisted by sudden aud severe strains, 
and the carriage is so hung that when the wheels on one side 
encounter au obstacle, and are suddeuly thrown upward, one part 
of the perch revolves in the socket, and owing to the method of 
suspension, the level of the body is but very slightly disturbed, 
The carriage to which this invention had been applied was standing 
with the wheels of oue side raised on blocks several inches 
above the ground, while the body was nearly level. 

This isan excellent idea, but it has yet to be proved that the 
perch will not rattle when the carriage has been in use a short time, 

Warner wheels or, at any rate, Warner hubs prodominated in the 
Knglish nnd American sections, Whore tho hub was not used, bent: 
rims of hickory were adopted. The felloo-plate with whieh it was 
customary to join and secure the ends of the rims has been in many 
cases supplanted by a spike-clasp, which is knocked into the end 
of either felloe. It has uot such an objectionable appearance as 
the old plate, but it is not so safe. It frequently drops out when 
the carriage is in use, 

The wheel with a periphery composed of several fullves would 
appear to be gradually dropping out of use, being supplanted by 
the bent rim in two pieces, 

Nothing could show so plainly the weakness of a rim with 
ordinary felloes as a sectiou exhibited by a French wheelmaker, 


1 KEVIE 


In this, it was clear to the 


about 18 inches long is bor 


two rivets, and is split longitu 
dowels, there is not much subs 


rough usage to which a W 
carriage is subjected. 

The exhibit wes intend 
but the timber in some Pp 
dowels was defective, alfor 
joints of an American mac 


parts was not goo 


v 


heel rim more 
ed as a specim| 


rding a 80! 
hine-made wheel. 


A Vieneh timber bender showed a wheel 
bent wood (fig. 6). 


formed out of one piece of 


he vhief dilliculty in making @ wh 
the driving of the spokes, 


plock of wood to the spol 
the top of the block. 
Phere will be au widow 
if the flattened part of th 
on the rim, but in use 
present the maker only 
Dut a long plate like a 


felloe, and with a rivet oF rivets to go rig! 
bea bettor plan for preven 


would appear to 

wnoving or flattening. 
‘Pho prineipal couchbw 

in large quantities, 


naves, aud ae 
There is a growing ¥ 
spoke: 
not in and out, as is cus 
the wheel look lighter. 


weaker. 
Instead of using th 


adopted an imitati 


there is no nave, the spokes formi 


but the French methed 


two minor changes, 48 shown 


Tt will be seen that 


against each other, There is 
fastened by bolts. The bands ov 
This is not aval 
t the band coming oll through 6x 


winder pressure, 
fnetory, #0 Lo preven 
the French cont 


ce with 


ted gain in e 


is. 


won GA REREAGHS 


eriest tyro that when a piece of wood 
od with holes to receive two spokes and 
dinally with two holes to receive 
tance remaining to withstand the 
than any other part ofa 


en of good workmanship, 
d and the fitting of the 
rry contrast to the accurate 


with every two spokes 


cel of this kind must be in 
but this is overcome by fastening & 
two broad clips, and hammering 


Jasticity with such a wheel 


e bent spokes can be kept bearing firmly 


the latter would pr’ 


uses tivo rivets to f 
tened to both spokes and 


felloe-plate fas 


ilders in DP 


but they prefer to use ae 
a for the spokes. 


practice amongst 


ss into the nave without any staggers 
ary in this country. 


They ave right, but it 


ston 


e Warner hub, 


‘on of the Sarven wheel. 
ng a solid arch round the box, 


is to introduce a 
by fig. 7. 

there is a nave, 
an iron 


yact a hoop on to the nave, 


serews or bolls, as indicated. 


wobably come down. At 
‘asten the spokes down, 


ht through to the tire, 
ting the spokes either 


aris import American bent rims 


home grown elim for the 


them of morticing their 
i.e, ina straight line, 
They say it makes 
makes the wheel 


some French firms have 
In the Sarven wheel 


nave, and to make one or 


but that the spokes rest 
flange round their faces 


, American hubs are fixed on 
jJable in an ordinary coach 


pansion, 


aml secure it Ww ith 
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T ; 
Phe Eg ee of the Swiss carriages, like some of those in the 
rt is ment, had the spokes entering the rim or felloe 
meet ae of the two ends. This keeps up the joint, 
Gee ide coal ne except the rivets through the tire to prevent 
a dora opeans. long bw In addition to this, the Swiss follow 
alae i ened i) “a in inserting arivet right through the joint, 
pening aN enon the spoke in its course, and they also sink the 
hensive , so that they may be flush and out of sight. 
plea pe asa very showily silver-plated. All the known 
Ree ears ae ar were to be found on the French carriages. 
ela ae as arabes in which the edges of the bar formed 6 
set : i ip projected over the felloe on each side to 
_wheyieeaes he Forder hansom, in the English section, were, 
nls Prien fitted with the indiarubber tires, for which 
aS ee pa ‘albot Company have secured the patent rights. 
Un erent enn 
a @ ls rench wheel wa: i 
cea pheneel reais and round the indiarubber was nha! nari 
Dad a api tel ies le, ory gh 
cores er etwoen the two it i 
gtaepesie ses merely fastened with solution, fe ce “3 
pe pein oe were 80 shallow, it was difficult to midleratana 
phir aera was to bo rotainod in position after the wheel ha 
son Hae a tls Pi almost certain that when there 
ae surfaces, the compression A theindlarabbe Fl a 
utside tire to work loose, ane ape 
Mons. Kellner has invented a ti i 
mare ‘ ited a tire which appears to 
ed ren beneriavesss me of indiarubber, The ed aoe ‘vith 
ih ae = mt the hoop are closely dovetniled pieces of 
ree Bae a Hs - alf-round tire on the outside, M. Kellner 
a opiaia Reale eaper than indiarubber, inasmuch as the 
also demonstrates that it | pale sara : ie tien tat beach 
80 dei ore durable than indi 
Bi Sab Hronghan has been fitted with a pair of fe nl 
pica ae Selialenmsin a ep other a tire of leather. 
ge vo tires of in iarubber, and yet 
ee ue — This is conclusive, for there hs atin 
en ts nobeg bail moreover, M. Kellner argues that ‘he 
ie eee i Bite leather than with indinrubber—another 
difficult to refute. $a 


N.B.— 
The French import duties cause indiarubber to be very dea 
4 


[ 


partment, there was not one in 
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While there were many P' 


however, numerous examples 


applied bo 
The landau exhibited by 4 


like the remainder of their carriages, on 
and elliptic springs, which nece: 
high. When the carriage is fully loa 
easy, owing to tho extraordinary length 


some 12in, or 14in. boyond t' 
standing the fact that the 
Those springs are woll made, 
In the French section the 
found on one or two carriages, 
from Brussels, The ordinary 
or in simple elliptics, with ei 
and under spring! 
heavier springs, ins 


running down the centre of each 
but it is evident to anyone that it must 


Cary, of Manchester, 
stiffen the spring and 
it is deflected. 


The shape of English spring-plates var’ 
to the Exhibition would infer that they vary 


Every variety of form, from 
those terminating in 


must not be supposed, however, 
They were got up 
had plates with Develled edges—a plan that 


everyday work, 
Many of the springs 


shows off the yarnish to advantage. 


same large stones as the grinding. 
J, establishments as those of Lemoine and 


made, and come from suc’ 
Authoni. 


‘There is no doubt that the man 


‘oon carried to a remarkabl 
ordering springs, 
sions, but he stipulates for 
There are firms of steel an 


are not generally known to 
dimensions calculated by 
keeper, on receiving an or 


book and gives out the necessary 
ce that the French and Belgiau makers 


It is pleasing to noti 


erch carriages shown in the French de- 


g proper prevailed throughout. 
tead of having slots a 


prevent its elasticity comin, 


small squares a0 


‘a coachmaker not ouly gives 


d spring manufact 
England who make springs in the same way, 


the British section. There were, 
of the modern imitation cee-spring 


th to two and four wheeled carriages. 


well-known London firm was hung, 
their patent combined cee 
gsitate the body being hung very 
ded, it must, of necessity, be 
1 of tho springs, which project 
he hind wheels, and this, notwith- 
wheels exceed the average height. 
carefully drawn, and fitted. 

jmitation cee-spring was only to be 
, and there was & pair ou a hooded gig 
elliptical forms, either in five springs 
ther close or open heads, and the cee 
Some of the 
nd nibs, had tapered ribs 
late—a plan invented by Mr. 


g into play when 


jos very little, but the visitor 
very much in France. 
the ordinary round and spear points to 
d circles, might be seen. It 
that these are used in ordinary 
for Exhibition purposes. 


The bevelling is done on the 
The majority are machine- 


ufacture of carriage-springs has 
e degree of perfection in France, In 
the required dimen- 
a certain deflection with a given load. 
urers in the North of 
but their productions 
coachbuilders. So accurately are the 
the makers that the foreman or store- 
der for steel, merely turns Up his table- 
quantity of plate, and no more, 
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oe praca effect to the rule that the thickness of spring-plate! 
ee an Pionneslon as their length is reduced Thus % 
ind four different gauges of steol in‘o 
while at homo wo seldom us pinpbet ae be oe 
j s © more than two, Asan rulo, th : 
thas be wider and thinner than tho sala dH 
5 iddled, ¢.¢., hollowed down th tng 
cee ace he centre to bring the 
pon the plate below. Th: 
eas . ey are ground = 
sd y “ yi bear one upon the other throughout facie width 
ms sees 5 workmanship and finish the French springs ate 
aie es ithe Hae that is produced in England at the aaa 
ae Rol at reason why this should be the case. They 
. to 24d, per lb. more than those of hom . 
fie e manufacture. 
‘a alae ora reeaule included a spring twisted and fal 
', suggestive of ‘‘ mild,” rather than of ordi: 
u nai i 
ieee Merah a statement of the attendant that the atest 
istorted after t i 
the credulity of the a ene OE ee nee 
ao ag atte centre bolts were very light, not more than 
., While others were very heavy, 
§ r y» Many wer 
oe tee which must have been Faksued nga 
ilder used springs, with slots at th ia 
but the utility of this plan was not spare KatioiaGe 
sd ease were commonly bolted, instead of being clipped t 
ne i heads and to the pump-handles. In pat cas : 
Lee very neat, oval, and diamond-shaped heads were used Pi 
i ee ee ae clip, with a flat-plate connecting the 
Lh ssh p to keep them in position, was very widely 
‘There are about 126 carrin, 

a : Ze manufacturors, and 253 builder: 
caine vehicles in Paris, without counting the ak ish 
ws us :hepeeaty trades, which are much more numerous in 

ce than in England. Bearing this in mi Se 
in En d ‘ind, o} 
1 oo ene individuality in their undor-carriages, post oo erie 
: perch-carriages, but a monotonous similarity, both in fori pid 
a pnennoans pera throughout. There is no ian fe 
0 produces his own cev and under spri i ‘ 
0 pring car 
side entirely by such firms as Lemoine, Anthoui, Bail ten 
ae athe and others. There are also 1umerous firms in Parle 
ult el Ae the bodies they make, nor produce their own 
guess ua ler-carriages. This, as well as the hanging of the 
ni fitting of hinges, is done by the coach ironer. t 
ave fer Bloons paid for this clasa of work :— ra ee 
ning a brougham, including th 0 
plying wheels and rupee eat Poe ata = 
vs 100 francs. 
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60 Francs. 
A landan same work. 18 ot * 
Amylord ditto Ay 
‘A cabriolet victoria ditto i 


The head-joints are not supplied by the carriage-ironer ; they are 
rovided by the coachmaker. A mail coach costs 2,600 francs to 
fro including brake and all ironwork. This is considered very 
» 
heap. J es 
7 ihe prettiest perch-carriage in the Exhibition was the cee age 
victoria in the Dutch section, This under-carriage was a sees * 
elegance, lightness, and strength, the workmanship RE ve 2 
very high order. The perch conformed to the lines of the body in 
manuer seldom seen, and it afforded a striking ae tte to Ha a 
ich were much heavier (as, 1m) » al 
the French department, whicl racial ben aE CEN 
ironwork was) than those used by the eading i i 
ny In the hands of French or English painters and trimmers 
“i x tion. 
is carriage would have created a sonsal 
whee the Exhibition of 1878, when they generally ages Aly 
English wheel-plates, the French have returned to ee ws | male 
half wheel-plates. Most of the exhibitors adopted be aa ae 
i arri wai 
r bly to prevent rattle, and in one carriage i Bal fe 
Reapastiie otboard, a plan that must cause aes Pasa se 
r0, i instances, kopt entirely clear 0 
ho wheel-plates were, in some ins 4 yal of 
aap and thas restod completely on the short Lae i 
and hind-plate. This cannot be so steady as the ordinary methoe. 
It is perfectly correct to keep the pereh-bolt socket clear, a3 many 
did, but it seemed too high in some cases. — ; 
Although iron futchels were first used in France, many bis 
carriages are still fitted with those of wood, notwithstanding the 
avy appearance and liability to rot, — 
pay Be the wheel-irons were given most aay ss 
which not only increase the difficulties of forging, put detra 
from their strength, and increase the risk of mince | eee 
i ili riage- 
The theory of interchangeability in car ‘ : 
iave ‘had ee exponents than the Cab Gare 2 ol pile 

i ir ir Js, some 12 years ago, t 

they introduced their iron panels, som 5 Naeger 
asibility of the plan, 
expressed about the feasibil ) z 
erpaiision which is probably more seal and Lae ork a 
7 
imilar in the world, has shown thos 
of any other similar company 12 Tie s6W 
proughams and victor! 
to be unfounded. All their se he 
ith i ‘At the recent Exposition y 
id to be panelled with iron. ; nos : 
ee wk can be accomplished by intorohane es se ad 
i acture Oo! 

‘ vgon connected with the manufacture of carts 
ea es than ordinary degroe of attention A pa ais 
eh i i 5 istice 

i 8 to 16) might, with ju ) 
Nhoir under-carriuge (shown by ligs. f : ; 
Scoala kya as ag near perfection as possible, It was composed 
he 
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of small pieces, easily taken apart and replaced by others of precisely 
the same form and dimensions, 

At first sight it would appear a contradiction of the theory to 
make the hind cross spring-stay and the pump-handle all in one 
piece, but a moment’s thought reminds us that repairs to those 
parts are seldom needed, and there is a manifest advantage in 
having only one foot instead of two, thus reducing both work 
and weight. Another example of the growing practice of making 
several pieces, such as scroll-irons and steps, from one piece of 
jron was shown in the double-coach referred to on a previous page, 

Speaking generally, the French coachbuilders do not follow up 
the idea of interchangeable parts. For instance, there is a con- 
siderable saving in time and expense if a dogcart under-carriage 
can be repaired without unhanging.” The French builders seem 
as though they preferred to risk unhanging any carringo that neods 
ropairs. In one case tho hind-scroll, the shaft-end fastenor, and 
the brake roller-socket were all forged in one, and in another the 
shaft-fulcrum, the front scroll, and the step. 

The Roumanians showed a very light spider phacton, hung on the 
American principle, with a perch, but the elliptic-springs were not 
attached to the body. A grasshopper-spring was clipped to the top 
of the elliptic. Attached to the ends of the grasshopper, by 
shackles, there were elbow-springs, which took the tops of spiral- 
springs resting on the horn-bar. The motion of this carriage, 
when loaded, was particularly buoyant, and the body being so far 
removed from concussion, would be very easy. 

An omnibus was shown in the French department with a cross- 
spring, the back of which was separated from the second plate by 
three fin. blocks between the two—one in the centre, and one at 
each end. The object of this was not evident. Tho shortness of 
the second plate threw an unnecessary strain upon tho back. The 
carriage-steps, both fixed and moveable, were well designed and 
well made, The sizes and shapes of ‘the stirrup-steps were ad- 
mirable. Folding-steps to work with the doors of closed carriages 
have fallen into disuse, owing to their straining the door. Numerous 

steps, intended for the convenience of ladies, at the front of mail and 
sporting phaetons were made to fold and slide under tho body, or 
into the boot, There was an excellent curved step-ladder, which was 
fixed in sockets, either in front or behind, and which terminated 
within an inch or two of the ground, thus reducing tho risk of 
accident if tho horses happened to he restive. 
The French appear to be very particular about tho safety of thoir 
carriage-axles, If they err at all, it is on the side of safety, tho 
axles being invariably heavier than those used by English coach- 


* builders. The Omnibus Company of Paris follow the same system 
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as some of the English railway companies in withdrawing an axle 
from use after it has run over 4 certain distance. The Omnibus 


Company exhibited broken axle-arms to show the stage of erystalli- 
d 108,000k. As 4 


zation of the iron after running 17,500k. an' 
rule, they do not use axles which have run more than 7,000k. or 
8,000k, ‘Thisis a wise precaution in the cage of the ponderous 
yehicles used for the service of the public in the French capital. 
Many of the axles of Jandaus and other carringes are cranked just 
sufficient to bring the top of the spring flush with the axle-arm. 
Several of the French axle-makers showed the solid flaps in some 
new and good positions. One Parisian builder exhibited a new 
form of ‘‘ Collinge” axle with a partially-tapered arm,and he claims 
that leather-washers are unnecessary when his improvement is 
employed. 
In the application of brakes for retarding the motion of carriages, 
the French are immeasurably behind the English, except that in 
some of their heavier carriages they are beginning to adopt the most 
‘ul brake that is known. It was invented by M. Lemoine 
and works on the principle of the capstan, 
the revolving wheel itself conveying the force necessary to retard 
its own momentum. {t is now very generally applied to omnibuses 
and tramears, for which it is admirably adapted. The exhibitor 
of the pivotted axle is now utilizing it for private carriages by 
employing a thin wire instead of a thick hempen rope. It is plain 
that the manifold advantages of this brake, chief of which are 
the immonse retarding force that can be exerted by a very small 
expenditure of power, and the absence of strain upon the body- 
plates of the carriage, are NOW being fully recognised. There were 
several other forms of the nave-brake exhibited, but in efficiency 
and simplicity they cannot compare with the above, Ordinary tire 
brakes on French carriages are usually applied by means of the 
screw-wheel—a very powerful, but a very slow method. 
Brake-blocks were either of cast or wrought iron or wood, and were 
set to suit the newly-hooped wheels ; not pivotted to allow for wear 
and tear at the top or pottom of the block. In several instances 
they were fitted too low, and would come too far from the wheel 
when the carriage was loaded, and when the brake was most 
needed. 
Indiarubber blocks appear to be almost unknown, as one firm 
exhibited a model to show the relative merits of iron and india. 
rubber for this purpose. They claimto be the inventors of the 
plock—a somewhat startling assertion. 
In the Exhibition of 1878 there were shown several methods of 
balancing the weight of the body on the shafts of two-wheeled 


powerft 
gome five years ago, 
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Sern but there was a remarkable paucity of such exhibits in 
889. ‘There wore no methods of accomplishing a balance except 
by moving the sent with a screw, 

The brakes of all two-whoolod carriny 

cl gon, whothor worlcod by ser 

or lever, and whether applied to the tyre or to the nae sire 
weight on to the horse’s back, and are worse than useless. The 
rench appear to be no more successful in the application of shaft- 
ae to aise knee motion. Those shown with springs at the 
ack were so heavy that they afforded ni i 
spc er y a more relief than the 


PAINTING AND TRIMMING. 


It isin the decorative arts of painting and trimmin 
naturally expects to find the French aesubailder at na Sait 
panes Si aae ere in Paris, and, as a consequence, there 

prevailing styles of trimmi i 

2 es a a trimming from which very few of the 

A remarkable piece of work was shown in a bro i 
olive-green, with a black under-carriage striped “9 eee 
colour. Itwas trimmed with a corresponding shade of silk plush the 
entire lining, with the exception of the cushions, being worked in 
diamonds. _The back, from top to bottom, was worked in this wa: 
with pipes in the centre, The top-quarters were in diamonds of ‘din 
same size as the side-squabs, and the front and the roof were 
treated in the same way. There were two rows of buttons on th 
top finished in diamond form, and a piping with one row of uitons 
above the cushion. The doors and falls were worked in diamond: 
with a lace border, and the blinds were of the samo colour as th ; 
plush. This method of treating tho backs, roofs, and doors is i 
gonoral in Paris, and itis certainly very effective. ae 


, Woe had in this carriage an exampleof that admirable harmon 
in colour for which the work of the French trimmer has lon ioe 
famous. In the English section there was a brougham sinlerl 
painted as to colour, and trimmed with a similar material, but 
comparison of the two carriages at once revealed the mistake of 
the London trimmer, His plush was equal in quality to the French, 
oe See aoe his A aor was very neat and tasteful, and the 
orkmanship would not suffer by bein i i 
in the Exhibition, but the aide of the se ne oe 
green—ruined the otherwise excellent work. It neither Leas a 
nor contrasted with the olive-groen of the body. a 
Another example of the prevailing styles was a fi 
one of the best known houses in Pais, The fp fe 


= 
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yellow line on the mouldings and the bracket. The under-carriage 
was a yery rich dark-green, striped only on the front and back of the 
naves (a method which has been very adversely criticised by 
English coachmakers), aud on the face of the spokes with a half- 
inch gold line split by a hair-line of black, The driving-seat was 


trimined with plain black cloth, bound with black plush, and the 
Pheseat-full was entirely plain 


driving-cushion had full round rolls. 
with a stitched border, ‘The interior was trimmed with old gold 
figured silk, the curved side squabs aud back being decidedly 
English, ‘The upper part of the squab was composed of diamonds, 
the centre plaited, and the lower part worked with buttons 
down to the cushion-top, Tho upper quarters aud roof were plain, 
with lace borders of a remarkably neat design. In all cases the 

falls were usually plaited ; many having 


quilting was very full, Seat- 
round plaits separately formod aud sown on to the plain fall, 


‘There was only one carriage (@ bijou brougham with concave front) 
painted and trimmed in French grey, @ colour that used to be 
largely employed. ‘This carriage had glass panels iu the quarters, 
and showed some excellent work in the painting aud trimming of 
grey, white, and black. 

Cloth was rarely scum in any 


light coach was plainly trimmed with 
a plain band of embossed brown leather lace. Satin and 
striped silk aud plush were wilely used. Dig skin, or rather 
an imitation of that leather, was utilized for the outside trim- 
ming of mail coaches and semi-sportiug carriages, but it is obvi- 
ously the most unsuitable material that could be employed, owing 
to the worn and stained appearance imparted to it by a little 
exposure and rough usage. Each carriage shown by one particular 
firin was trimmed with the same pattern of lace; @ plain stripe, 
evidently supplied to them in many different colours. 

Swiss and Austrian carriages Was neat, but 
there was nothing in the materials or workmanship to call for special 
comment. The brougham from Zurich, was upholstered in 
satin of a very rich shade of dark green, which harmonized 
well with the painting of the undercarriage, Owing to the 
situation of the Swiss exhibit above the heat and dust of the 
machinery, the carriages could not be expected to present the same 
attractive appearance as the vehicles in the more favoured French 


and Belgian sections. 


thing but the mail couhes, A very 
drab cloth bordered with 


The trimming of the 


The triminings of the English carriages were of ordinary 
standard styles. There was nothing whatever in the Exhibition that 
cannot be seen at any time in the streots of London, Tho 
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workmanship was unexcolled, but there was not the saino variety of 
material employed as in the French exhibits. It is not likely that 
those olegant fabrics, so easily injured, will find favour in this 
country, nor would our curringe users incur the expense of the 
beautiful accessories to be found in so many Parisian vehicles. 
Many of these little works of art in carved ivory and ebony, and 
in silver and gold, add from 600 to 1,000 francs to the preg of a 
brougham. 

The painting of the French, Belgian, and Austrian carriages 
could only be characterized as excellent. Dark colours, both in 
bodies and undercarriages, predominated. The light coloured 
undercarriage, formerly so common, is: very rarely seen at the 
presont time. With a few exceptions there was not very much 
striping on any of the carringes. Some had no edging whatevor. 
But there were some very bold and very successful innovations in 
veliof painting, 

0 ? ze, ‘ 4 
cles see boar was entirely black, excluding tho straight 

The yellow panels of a mail coach wi ri 
vals with shee narrow lines of light con —— or 

The rockers of another iail coach were yellow edged with @ nar- 
row black line, The mouldings were black and the panels were red 
The bracket an’ the door in the hind boot were yellow. The ames 
of the German shutters were of rosewood, while the panels were yel- 
low striped with black. The mouldings of the roof box were black 
and the panels yellow striped with half-inch black lines, The 
unde:earriage was yellow, striped with black. 

A very prevalent practice is to stripe the nave with a single 
broad line on the front and back, ¢.g., dark green wheels with the 
hubs striped with two broad bands of vermillion, This plan cer- 
tainly brings into prominence the heaviest looking part of the 
wheel, but the effect is not displeasing. ‘The sides of the spokes 
are seldom edged, but asa rule the dark colours aro brightened up 
with one or two broad lines on the face. Some springs are 
striped round the edges of each plate. 

In the Belgian section there was a iail coach which ranked 
with the best painted carriages in the Exhibition, and this 
vehicle was the product of a coachmaker who tanutwelures his own 
varnish. This gentleman stated that he purchased tho recipe from 
ap English maker some years ogo, and has made his own ever 
since. If this be true the Belgian coachbuilder made a profitable 
investment. The wooden dasher of a mail phaeton in this section 
could not have been distinguished from the best japanned leather 
except for the absence of stitching. 
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English and American varnishes are very generally used by 
French carriage manufacturers. Their Exhibition carriages displayed 
a general excellence in finish that has only once been approached 
in the United Kingdom, viz., at the Glasgow Exhibition in 1888. 

Notwithstanding the doubts which have been expressed 
upon the subject, hand polishing of Exhibition work is practised 
by several Parisian coachbuilders. {This is admitted by some of 
the builders themselves, It gives a solid marble-like look to their 
work at the expense of a little brilliancy. But no matter how 
much polishing may be bestowed upon & body, no matter how 

much of the French liquid may be used for preventing dust and 
dirt working up with the varnish brush in finishing, o carriage can 
not be brought to that stage of perfection seen in the French and 
Belgian sections, unless the most scrupulous care has been exer- 
cised from the priming to the finishing coat. 

In this connection the Parisian coachmaker is most exacting. 
Cleanliness and care are evident on every hand in his workshops, 
and his carriage is trimmed before it is flattened for the edging 


lines. 

THE EXPORT TRADE OF THE FRENCH COACH- 
BUILDERS. 

of the Parisian carriage manu- 


The volume of the export trade 
during recent years, and it has 


facturers has increased very much 
been a matter of some surprise that this should be the case, seeing 


that the French have not, in former years, been distinguished for 
in foreign countries. ‘ 


pushing the sale of their productions i 

The French do not import carriages to any appreciable extent, 
Decause of the prohibitive nature of the Customs ‘Tariff. 

American sulkies and buggies were at one time imported in con- 
siderable numbers, and as the import duties are regulated by 
weight the prices of those light carriages were not increased by 
more than £2 10s. each ; but their popularity was only evanes- 
cent, and as their construction had been taken up by the French 
coachbuilders themselves, many of them are to be seen in the show- 
rooms and workshops, where they have stood several years. 


French coachmakers, like those in America, are protected, and 


however unfavourably this may affect the consumer it is certain 
that it is beneficial to the producer, Whother the advantage 
derived in one case counterbalances the evil inflicted in the other, 
is a matter for the political economist to decide. 

It is impossible for the English manufacturer to carry on an @X- 
port trade with France until he produces something that cannot be 


obtained in that country. 
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The following exorbitant duties are levied in France, and in 
the two countries with which their principal export trade is 


carried on :— 
IMPORT DUTIRS ON CARRIAGES, 


Carriages weighing 24 silane nate £1 0s.4i. per ewt.; carriages 
weighing less than 24 cwts., £2 8s. 9d, per cwt.; spring nea tor 
trade purposes, 4s, 104d. per cwt. i 
‘ UNITED STATES. 
Carriages of all kinds, 35 per cent. ad valorem. 
a ad ARGENTINE REPUBLIC. 
andaus valued at 1,400 dollars or patacons = £145 16s. 
ay per cent.; broughams valued at 1,100 dollars or whe hace 

14 11s. 8d., 45 per cent.; victorias valued ‘at 800 dollars or 
paoene = £83 6s, 8d., 45 per cent,; wagonettes valued at 500 
ollars or patacons = 252 1s. 8d., 45 per cent.; gigs valned at 300 
dellersist patacons = £31 5s., 45 per cent. , 

t the present time French carriage manufa i 
on a very considerable trade with econ, sgn poreloniatly 
with the Argentine Republic, although they are confronted with 4 
duty of 35 per cent, ad valorem in one case, and with a tax of 45 
aaa on a fixed valuation in the other. 

will be seen that the fixed values i i i 
Ca a elt ce ees colons Tarun 
oven more rite than that of the United States, wee 

We may fairly ask how it comes that the h 
strip us in these two instances? Our Le chigongey ian one. 
we vere m meron marine unique in the history of the world, 
in, without doubt, i i ‘ 
pes fn my of ag me gga eeilaian a 

t must he admitted that they have pai i 
we to the packing of carringes fox finnell, Se Tr iat ths 
has become a trade in itself, and the work can be done mo! : 
expeditiously and at a smaller cost than with us, One firm in Paris 
has a patent case in which they pack a carriage for transit to an, 
part of France for a moderate charge, receiving, of course, the 
empty case when it is returned. It is Raeomay to take off the 
wheels of carriages going by rail, to prevent injury to the axles, 
Carriages for export are almost invariably packed in one case, a’ d 
this is often a disadvantage in shipping, where 40 cubic feet ‘ale 
at the option of the shipowners, be charged as one ton If th 
shafts of some carriages were packed in the same case as the bod; . 
there would be an unnecessary increase in the cubic pate eel 

To avoid this some English manufacturers make two or th ‘ 
compact packages of one carriage. a 
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The Arnerican trade of the French is explained by the fact that 
in New York and other large centres there are certain wealthy 
classes who prefer to follow Parisian fashions, both in carriages and 
dress, and they do not hesitate to pay much higher prices than 
would be necessary to obtain articles equally good in their own 


country. 
In the case of the Argentine Republic the French manufacturers 
have shown a most commendable spirit of enterprise. 

The Argentine Confederation has great natural wealth. Its area 
is 515,700 square miles, and its white population a few years ago 
was only 1,786,922. In recent years there has been a tide of 
immigration, which is causing a rapid development of its vast: re- 
sources. A complete network of railways has been constructed, 


and in the chief towns, but principally in the capital Buenos Ayres, 
all kinds, from the pony 


there is a growing demand for carriages of 
phaeton to the public omnibus. Horses are very cheap, while wood, 
iron, and coals are scarce, and this has led to the construction of a 
tramway 200 miles long. Their proximity has given the Ameri- 
cans u decided advantage in supplying the market ; but the French 
manufacturers have now got special representatives and travellers 
in the country, and by dint of producing a style of vehicle caleu- 
lated to moet the peculiar requirements of tho poople with whom 
thoy are dealing, they are now reaping & substantial benefit. In 
tho Summor of 1889, one firm in Paris was onguged om an order 
for nearly 100 carriages for Buenos Ayres and the neighbourhood. 

‘Tho French coachbuilder does not advertise to the same extent 
as the English manufacturer, but appears to prefer special and 
direct representation as a means of promoting trade. 

This is the opinion held by the majority of our consuls in 
foreign countries. The reports, which they submitted in response 
to a Government enquiry & few years ago, were unanimous in 
urging British manufacturers to atopt the methods so success- 
fully practised by the French, the Germans, and the Americans, 
whose representatives are to be found all over the world, Were 
this advice acted upon, it is probable that British carriage manu- 
facturers would secure the major portion of the work that is now 
being executed in other countries. 

THE TECHNICAL CLASSES OF PARIS. 

While the value of technical education is being so widely dis- 
cussed in this country, it is interesting to note its application 

amongst French coachbuilders, The valuable results of that appli- 


cation are plainly visible in the general excellence of the work they 


showed at the Paris Exhibition, 
Tt may be fairly said that coachbuilders were amongst the first 


manufacturers in this country to reulise the advantages to be 
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eaten by an education in their special art; on education that 
pir 3 hom ° apply the principles of science which bear 
ir handicraft. But we have not attained such ifyi 
ren as are evident in Franco, The’ cause lies in ri ln 
ree the measures of support accorded to the classes in the 
: Math capital and those in this country, and in the fact that the 
‘rench were several years ah i i 
ont Dipti years ahead of us in putting the matter to a 


There are three technical classes f 
re al for coachmakers in Paris. 
wa principal classes are those of the Syndical Ghats of ail 
a ers, 22 Rue Langier, and of the Association of Workmen, 85 
yaune Wagram. ‘The former was established in 1878, ana the 
i er six years previously. Both are in the neighbourhood of the 
hamps Elyseés, which may be taken as the centre of the coach- 
nae ana The third class is held in the Rue d’Auber: 
villiers, and is attended by those engaged in the henvi f 
work, such as the constructi ri : le i chpmig 
rv hapeetrion struction of trade vans and wagons and com- 

The classes are open five ni, 

ights a week, fr t vi 
80th, the hours being from 8 to 10 p.m. Ce en eo 

The principal subject of instruc! ott di 

Tasiprine! t tion is, as a matter of co! 
drawing in its application, not only to the constraction but tothe 
crete and ornamentation of a carriage. , ‘ 

he maximum term of instruction for each il i 

t t pupil is fixed at thr 
ae One evening per week is devoted to oral daticustration, 
and at the masters’ school this is given on Tuesdays. , 

There are two divisions in the : 

e course of study, one f i 
whee’ vicemen, etc., and the other for body cians raged 

' n the former division the subjects for the first year are—linear 
d Bae geometry, and lessons in wheelmaking. 

e second year is devoted to the nature ai : i 

: r é d nd properties of 
sols kinds, their relative strengths, stiffness, atid the ae 
and properties, usesand application of iron, and its varietal resist: 
ances ; the construction of under-carriyges, ete. a 

The subjects taken up durin i ; 

h g the third year embrace ‘‘ the sus- 
pension of carriages,” methods of determining the position of aden 
ane the equilibrium of loads, traction, ete. : 

n the bodymakers’ section the course of i ‘ 

; n truction during tl 
first yenr consists of less in li ith Papi aal 
eof aig ssons in linear drawing, and in plain and 

The second year is allotted to ial i 

h 2 special instruction on body- 
meee the gee and properties of timber, the practical sip 

ion of geometry to body-makin, i i : 
i lg y. g, and the making of drawings to 
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During the third year the student is mainly engaged in the 
i f full sized working drawings. 
Pa Ts wax that the chief difference between the Les ane 
Bagieh classes consists in the oun of be etre ee 
in di t+ branches 0! . 
Jgmen engaged in differen 1 : 
be Tait teaching must always be unsatisfactory, and exper 
ae proved that this division is not only beneficial but necessary 
gnc i ils are produced by 
uy i ‘awing copies used by the pupils r 
e Lesage Saco Sy makes his original drawings ae 
a “ one-third. Theso are reduced by photo-engravure Hussars 
os a ith, ‘The reduction can be regulated with the if cA ae 
= Fey. ua the method has the advantage of showing ull ce a 
mg head ofa bolt in an undorcarriage), to the proper scal a 
etirty would be nearly impossible were the first drawing to be 
® : 
ade to the reduced size. s 
othe city of Paris contributes 5,000 francs per i 
jation of Workmen, for the purposes of technica ih a oo 
per Minister of Commerce gives something like 2,000 fr 
the Chamber of Coachmakers for 4 like purpose. a 
the expenses 0! - 
unts do not nearly serve to pay th 
Se eae things, ond the balance is therefore made up 
1m te coachmakers and by the workmen respectively. a 
” x the class which is carried on under the auspices of i ee. 
loyers, the students pay a fee of two pee Pe moe mn me 
y ¢ f jation the fee is three francs. 
f the Workman's Associ 5 i : 
ars peer the formation of a fund for prizes, which are awarde 
t the end of each session. ; ‘ 
7 The teachers, who are usually foremen in one or eee 
Parisian coach factories, receive & salary of 400 Lg mato 
This is fair! 4 remuneration, 
ir labours, ‘This is fairly good : a 
ed a that received by one teacher in the pee <e 
se Coachbuilders’ Association pays Hotneans fe Be 
4 ars for the services of a professor of coachbuil ine Bias 
pn oe anil teaching in England, or at any rate in the prov 4 
oth 7 
i irely voluntary. : 
7 aheseaai at the French classes have occasional ee be 
Jie professors and teachers at the various colleges, in oe 
; ag the pupils at some of the technical Gees in ies a 
y i chmaking, but en 
H lectures are not lessons in coach : 
id soon "and kindred subjects of science Laat | ot 
ae of the coachbuilder, and which, when rightly ane ied, en 
hit to pursue his craft with the most beneficial results. 


aa 
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THE CARRIAGE TAX IN FRANCE, 

Although the taxes imposed upon carringo owners in France are 
very much in excess of those leviol in England, they do not 
appear to exercise the same banoful influonce on the trade, 

The manufactories and showrooms in Paris are well stocked with 
carriages, but we do not observe that excessive crowding which is 
evident in too many British factories, 

Upon vehicles running in a regular service from one point to 
another, such as the tramcars and the omnibuses of the General 
Company, the State imposes a tax of one-tenth of the price of the 
places, and this duty is based on the supposition that each place 
is occupied once during the journey, It is well known, however, 
that such a supposition is prejudicial to the interests of the com- 

pany, asin an ordinary way the places are seldom all filled, and 
it has even been said that the tax is equal to two-thirds of the: 
total price of the places. 
The taxes on hackney coaches are as follows, viz.:— 


Fora carclege with seats for 2 passengers, 40 francs per annum. 
itto 


i i i 8] f 
ditto " 4 te 80 4 
ditto fe 5 7 96 a 
ditto 


” 6 ” 
ditto » from6to50 ,, 10 francs additional 
In Paris the taxes on private carriages are :— 
For a vehicle with 4 whocls 60 francs per annum, 
ditto es 7% 
For a horse 25 6 
Carriages and horses used for commercial purposes, such as the 


conveyance of travellers and agents, are assessed as follows, 
viz.:— 


A vehicle with 4 wheels 30+francs per annum, 
ditto a8 a 
A horse 12f,50c, ” 
In the other towns of France the amount of the tax is regulated 
by the number of inhabitants. The rates of duty are as follows, 
viz.:— 


CARRIAGES. HORSES, 


: 4.wheels, 2 wheels, 
In a town of more than 40,000 inhabitants 50f. 


25F, 20f. 
” 20,001 to 40,000 ” 40f. 20f. 16f. 
2 10,001 to 20,000 Fe 30f. 16f. 12f. 
” 5,001 to 10,000 ‘ 26f. 10f. 10f. 
A 5,000 and less S 10f, Bf. bf. 


THE CONDITIONS OF LABOUR IN PARIS, : 
There exists in Paris a tribunal, called the Council de Prud- 
hommes composed partly of workmen and partly of employers, 

who decide any differences existing between masters and men, 
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Phe labours of the Council have always had the most gratifying 
results. Any difference with a master respecting a carriage is 
referred to an expert, chosen by the common consent of the parties 
interested, ‘The emoluments of the expert are in proportion to the 
importance of the case in litigation, and are paid by the Syndical 
Chamber of Coachmakers. 

This is neither more nor less than arbitration, as we know it in 
all the chief industries of this country. In the North of England 
it has been for many years the principal, but not always success 
ful, method of settling trade disputes. 

11 as in England, that a council 
persons cannot well 
he aid of an inde- 


It is recognised in France as wel 
composed of equal numbers of the interested 
be free from bias, one way or the other, and t 
pendent judge, therefore, becomes indispensable. 

The average wages earned by workmen engaged in the manu- 
Paris are: —Bodymakers, 7 franes per day ; 


facture of carriages in 
wheelers, 7 frances per day ; smiths, 9 francs per day ; painters, 6 


franes per day ; and, trimmers, 6 francs per day. 

th two children generally occupies a 
house or flat of two living rooms, and a kitchen, for which he pays 
a rent of 400 franes per annum, ‘This, of course, depends upon tho 
iucome and position of tho workman, It must bo takon as u 
general statement, as the home life and customs of workmen vary 
almost as much in Franco us they do in this country, 

he Parisian workmen usually take three moals per day, two 
breakfasts and his dinner, but very often he omits one of the 
former, 

Ho works 10 hours per day, 
morning until six o'clock in the eve 
mid-day meal. 

In Paris, or at any rate amongst coa 
that punctuality which is so striking @ characteristic of English 
manufactories. Ifa French piecemaster lingers two hours over his 
meal and his bottle of wine at the café, his helpers or assistants 
follow the example, and will work until seven o’clock in the even- 
ing, to make up the time wasted during the day. 

The Parisian artizan is not burdened with too many holidays, 
He works both Saturday and Sunday, except when one of these 
happen to be a Sele day. Such holidays are scrupulously observed. 
From them the artizan oxtracts the greatest possible amount of 
enjoyment, In the evening he and hig family dine out at the 
café, very often at considerable expense, and, notwithstanding the 


encomiums that have been lavished upon him for his sobriety and 


A Parisian workman wil 


usually from seven o'clock in the 
ning, having one hour for the 


chbuilders, there is a lack of 
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industry, he very closel i 

y resembles his English fellow i 
tendency to abstai i rti fog the west di = 
pi y stain from bodily exertion during the next day or 


RC HAL ele lt on the subject of Sunday work, the French 
each builder ys that his men do not work on Snndey ales 
isa press of work, but as there are si i 
an ne le po . everal establishments in 
‘ een a holiday for si: h i 
aubivel sano, iday x months previous to 
h f porter, we must either infer that trade i 
tionally brisk, or that Sunday work is very general i conc 
The large stocks of carria; ? 
ges to be seon in the princi i 
ane confirm the statements of their owners thst cae roape 
nd, however anxious the Frenchman t 
eT hman may be to conceal the fact 
, , it is very plain that the i 
one is taken, is Sunday afternoon, ane 


It is not difficult to understand 
ul that men living and i 
bees such conditions must spend what little jaune ete 
fis morsult: of enjoyment. There is not time for church-goin, 
Page hele eee be it said, they have a keen appreciation of the 
. he French workman hi ible i 
degre for this condition of affairs. aie lac 


Twenty-five years a i 
go his wages were very small. H 
: is w i eh 
Enaey clothes, anid, as ho is highly sensitive, and in eben’ 
poh ta amount of pride, he stayed at home on Sunda ‘ 
al ce He be seen in the streets in the same apparel as he yotelin 
hae shop. Growing tired of this, he went to work instead, 
As since continued to do so, although his condition has ; 
much improved in the meantime. in 
Prk ant ee Belgian workmen have not made the same 
cowards the impro i i iti 
aces, provement of their social condition as the 
They have not yet attain 
Che; ed to the i 
societies of Great Britain and el ni a 
s one e platter at the condition of the French workman 
rto that of the German, who, in: ti i 
¢ Ri urn, is ver; 
paren gtey the aL In the latter countries the on 
— since abolished b i ii 
pants ed by the law of this country— is still 
eon ia He ne sortie iy at the Exhibition, in the show: 
iy he streets of Paris, revealed the fe , 
English carriage manufacture) ‘ sla fa 
‘a 1s may not bestow the sa labs 
care as the French builders on vehicles i sie, = 
| cles intended for exhibiti 
are in no way inferior to them-in the i pane 
a a general practice of our art ; 
in bodymaking our methods of construction are superior to be 


J 
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From occupying & secondary position in some of the textile in- 
dustries we have in recent times equalled, and, eventually, excelled 
n the manufacture of 


them in more than one, and notably i 
carpets. 

Tn concluding this report, I wish to express My obligations and 
thanks to M. L. Dupont, M. Francois Blondin, M. Brice Thomas, 
and Mr, 0. A. Heergeist, the editor of the Carriage Monthly, for 
many services rendered with unfailing courtesy and kindness. 

1 am, Sir, 
Your most obedient servant, 
Joun S, Foacert. 
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ARTISANS’ REPORT ON 


CARRIAGE TRIMMING, 


BY 


EDWARD EVANS 
(One of the staff of Messrs, Worger & Co., London). 


RRA PE 


TO THE INSTITUTE OF BRITISH OARRIAGE MANUFACTURERS, 


eae te under your instructions of September 11th 
I proceeded to the Paris Exhibition to report on the trimming 
i hibited there. _ 
. Se nee entering the Exhibition I intended to take a description 
of the trimming of each carriage, and began to do 80, bat was pod 
pelled to stop through, I presume, some feelings of jeal aye ue 
English carriages are placed in a very bad position eh dl e nae 
the machinery hall, where the dust from working mac! pas is 
very serious effect on the trimming. Although fur from rep ; 
sentative in their general character, they show @ boii ie 
improvement in the trimming, It is evident employers ant ees 
men are fully alive to the necessity of bringing this Laan A 
branch to a greater perfection, in order to meet the a a a 
more artistic and a more highly finished carriage, Be a 
judgment, they have succeeded to a certain extent. Pegi 
very well executed, designs are good, and true e. AS ET 
required, If there is a fault it is in the work oan Se 
elaborate, imparting to the interior o somewhat oe a 
ance, and detracting from that easy and luxurious form 
sess. 
.— aitals used are good in quality, the colours vie ne 
trimmings are well blended and in harmony with eacl i ee 
am very glad to record an absence of those objectionably brig 
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zolours, too frequently scen at exhibitions, but very sorry was I to 
find such a scanty show of English carriages. Such is the im- 
provement mado in tho finishing of English carringos that I fool 
cortain that if we had had a representative display under proper 
managemont and supervision wo should have stood woll to the 
front, and been a credit to ourselves, a benefit to the trade gene- 
rally, and to the community at large. In saying this, I refer more 
especially to export orders, as the demands for European carriages 
still stands very firm. A visit to the Royal Agricultural show at 
Windsor this year confirmed my opinion that we stand at the front, 
and that those who think otherwise are greatly deceived, There 
was one carriage at Windsor, which, for its general construction, 
mechanical arrangement, and beauty of outline, was not surpassed 
by any vehicle in the Paris Exhibition of 1889, 

The French carriages I found in splendid and beautiful courts, 
highly decorated, and devoted entirely to carriage building, and 
the accessory trades. I very carefully examined the trimming, and 
found it of a uniformly good character, the whole showing good 
taste and very high finish, but very disappointing from the absence 
of anything new in designs or materials. The materials used by 
them are the same as ourselves, namely, morocco leather, satin, 
cloth, &., and in only one case did I find silk plush, For cab- 
work, cowhide, imitation morocco leather, Bedford cord, and 
worsted plush. Upon closely examining their work I found that 
they have not made much progress, but have reverted to a quieter 
style, There is none of that fancy work, and that very elaborate 
detail, at one time so prevalent for the decoration of their roof tops, 
backs, and quarters, There is not the same amount of labour 
bestowed on work, and it appears to me from my practical know- 
ledge that they are most certainly losing ground, whilst the 
English trimmer is making rapid strides in his art. In one case 
only did I see anything to command my special attention, and that 
was a victoria, built by Messrs, Bail Fréres, Paris ; it was painted 
green, lined in drab cloth, and, with the exception of seat fall, 
which was pleated, was entirely plain without buttons or fullness, 
The elbows were straight in front with border, no fullness on top, 
quarters plain, with a pocket from back to front of body. The 
back, from the bottom to 14 inches up, was also plain and nearly 
flat, above that was a plain roll, about eight inches deep, to catch 
the shoulders, The cushions were made on a wood frame and 
springs, with a piece of lace across the frame front, The seat fall 
was pleated in diamonds, the whole looking very hard, and feeling 
so to the touch. Had the trimmer only added a pleated roll to top 
of back instead of a plain one, that and the seat fall would have 
given just sufficient relief to have made a fairly good job. 
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‘As there is very little that is new, it may perhaps be well to 
give an outline of their method of working. From what I gathered 
inside the Exhibition and what I saw in the various factories, a 
brougham is trimmed as follows :—When the trimmer gets the 
body he finds the back rail much deeper than necessary and not in 
any way lightened out, The cant rails are also deeper, and the 
pillars (heavier than ours) with a strip of deal nailed well back to 
the quarters battens, but on the pillars the full length of quarters ; 
also a buck rail,such as we use to fix the back squab to. The French 
trimmer fits his canvas to the body in the same manner that we 
do, but does not cut it out, simply leaving the pencil marks of 
the framing on the canvas where the squab fits, He then sets them 
out for quilting, and most of the designs are in the diamond 
pattern. The carriages that were trimmed in satin had a piped 
back squab, with a row of half diamonds top and bottom, the 
designs were what I consider well balanced, being not too large 
or small, or disproportionately long or wide. 

One thing struck me at once, that is that they follow a set style 
or fashion. All satin-lined carriages had piped backs the same 
size and pattern, and where this material is used the roofs are done 
in diamond pattern, ironed on the edges of the folds at the back, 
with two or three sheets of wadding between it and the canvas, 
yery little fulness, and tufted in the usual manner. A great many 
utill go, or have returned to the old fashioned tuft with a sill 
centre. After the trimmer has set his canvas out he cuts his 
materials to the oxact size with the fulness allowed. If satin, he 
irons the fold of back, then proceeds to fix canvas to frames, laying 
a certain quantity of hair on, then comes the wadding, laying one 
sheet on top, he then applies the material, fixes his tufts or 
puttons in their proper places, regulating his quilting with folds 
turning down, and thus preventing dust getting into the work. 
Should the work be in morocco leather he folds it, and rubs it 
down on to the quilting lines at the back ; after this is done a 
very great advantage is to machino the crease on ene edge of fold 
at the back of morocco for a short distance, say one inch from 
button-hole outwards each way, and when made on a frame it pro- 
duces true work and retains the form of quilting, in the event of 
the back being sprang or subject to rough use, He then fixes his 
canvas to frames as he did for satin, fixing one row of buttons after 
the other, stuffing each row very lightly with soft grey hair, taking 
care that it does not show through the face of morocco. This 
method produces work that is geometrically correct, and clearer in 
form, but it loses softness of touch as compared with the system of 
laying the hair on the canvas, and is therefore suitable for 
quarters, top backs, and doorpads. 
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The back squab he serves exactly the same way as he did the 
satin one, but in both cases he ties his buttons in from the front 
nearly home leaving bottom and top open. He then takes it to 
the body in this state, and finishes top and bottom in body, regu- 
lates his quilting in body from the front with the strings left. 
Here again he differs from us with a little advantage; we take our 
squab to the body finished, so cannot alter our quilting should we 
find it necessary. 


The top back trimming is left open all round and finished in the 
body. The quarter trimming is finished at the back pillar on the 
bench, on cant rail at the top and at front pillar on to strips of 
deal, and on to the rockers ut the bottom, a recessed quarter is 
thus obtained. In nearly all cases there is a pocket across the 
quarter from front to back, in front of edge plate, 


Their spring cushions wero mado of a lattice framing of light 
covered steel with the springs in betweon, oxactly similar to the 
method we should adopt with cane, I very much prefer’ our 
own method, as the slightest damp would certainly rust the steel 
and soon burn and destroy the canvas, and thus destroy the 
cushions, 

French tastes seem pretty well divided between hand holders 
and swinging holders; I much prefer the swinging with recessed 
quarters, as they fall well out of the way of the occupants and are 
easily within reach, and, being free, the entire length can be used, 
as an assistance to get into the carriage, or as a rest without mov- 
ing the body forward. Onr own method of making them I con- 
sider superior to that of the French, who put a deal of fulness in 
the lining which when stuffed makes them appear very Lulky, 
and for no good purpose, Our trimmer, with all his failings, is 
always very neat and tidy in finishing his holders. 


The disadvantage of hand holders are, they increase the size of 
the pillar, which is already too prominent, are open toa lot of 
wear and tear, and bar to a certain extent the ingress and egress of 
the users of carriages. 

In most cases the top back was plain in cloth or morocco ; in 
satin it was pleated. In some of the back-light pads there was a 
circular hole about 1} inches in diameter, so that you could look 
back without exposing tho faco. 


In all their broughams broad laco is used round the roof, as with 
us; their door trimming was vory flat and the work very neat 
(see fig. land 2). The system adopted is as follows :—Width of 
broad lace and pasting are taken and set off on door casing. Inside 
that line they pin strips of half-round deal or cane; the trimmer then 
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fits his broad lace with the tape, edge inwards close up to the strips, 
he then turns his mitres and hammers them down, he then takes it 
off the doors, sews his mitres, and lays on one side till he fixes his 
squab, finishing it over the strips, and thus forming a recess to 
receive the broad lace, which he tacks close up to the strips ; he then 
pastes down, finishing it off with ivory sleeker, and applies his 
pasting lace outside the broad lace to finish. 

A trimmer will notice that by fixing his broad lace with the tape 
edge inwards he is able to sew his mitres before fixing to the door, 
and to hold the inside edge well down in its place without the use 
of any trimming pins ; all that is required is that the lace should 
be correctly fitted and mitred in the first place, which a little 
practice will ensure, Where the door trimming is of pleated 
morocco, care should be taken to pare or scrape the back of 
aorocco on outside folds, at the part Unit is going over the strips 
and under the lace, or it will cause a clumsy looking appearance, 
which would spoil the finish of the broad lace, as where every fold 
is met there are three thicknesses to deal with. The French 
trimmer in cases of this kind promptly uses a chisel, which he 
mostly carries for the purpose, and with it takes a piece out of the 
door lining; the same result can be produced by paring the 
morocco down a little. The inside of the lights are fitted with 
strips of ebony ; this, if carefully done, givesa nice and very clean 
finish, without anything to fade or hold the dust, The broad lace 
used for door trimming had two tape edges. The doors are trimmed at 
the bench under a good light ; a trimmer will certainly understand 
that a good light ought to produce good work. I was struck with 
the entire absence of floorcloth, most of the boots having a well 
bottom, the brackets being covered with patent leather welted, the 
bottom with plain indiarubber, with hole in centre to let the 
water run freely out ; the part where the feet rest when driving 
had fluted rubber, this looked good and made a nice finish, very 
preferable to the showy floorcloth we so often see, The rabber was 
black and dull-fuced ; in some cases it was black harness leather, 
with a neat design creased on it, he contrast between the 
bright and dull surfaces added considerably to the lustre of the 
varnish and patent leather, ‘This is a point that should be studied 
in choosing the materials for a carriage lining ; for instance, if the 
materials should be satin or bright grained amorocco the broad 
lace should be well covered with worsted, with a small silk 
pattern running through it ; if the lining should be cloth or other 

full faced material the silk should predominate, care boing taken 
that there are sullicient worsted to protect the silk pattern, other- 
wise it will not wear well, The French pay great attention to 
these matters, and are most exacting in the harmony of the colours 
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of the trimmings and painting. I saw nothing in the Exposition 
that was painful to the eye, only the lines of some of the bodies 
Appeared to mo to he cramped up, and they wore also lung too low 
to be elegant, porhaps it waa my Mnglish eyo that could not take 
in their beauty ; but this is a subject I must leave to exports in 
those particular branches. 

The front seats had long box and driving ditto, trimmed in 
cloth and leather piping. Great care is taken in making the front 
seat falls; most of them had four rows of machine sewing for a 
border, and outside that were bound with patent leather to match 
~piping. The seat rails were covered with patent horse hide, the 
whole were well matched and showed a fine finish. 

Victorias in style of trimming were divided between the couch 
backs and the ordinary backs, with straight elbows and plain cloth 
quarters, with pocket and flap, None of the head linings had lace 
between roof and quarters, but were seamed through the centre of 
head, Most heads were three sticked and covered with cross 
grained cow hide, there were no straight joints, all had faint 
sweeps, and in covering botttom prop irons, a small flap is left to 
cover the prop nuts and protect the head leather from being cut 
or bruised by them when down. 

In most cases there were two cushions to each seat ; these I 
consider look very bad. ‘The line is broken iu the centre of the 
seat, for no good purpose that I could see, in fact, it would be 
very uncomfortable for a person to sit in the middle of seat as they 
would sit on seams and borders, which are stuffed much harder 
than the centre of a cushion, 

I noticed also that in getting a straight elbow and long pocket 
across the quarters, they had set the pocket level and dropped the 
elbow in front. This to mo looked very bad, the elbow should 
certainly be set level so that the two lines run parallel, or the 
elbow curved upward to meet the back, This is where a couch 
back has the advantage for a body with a deep back and shallow 
quarters. 

I noticed one victoria only with automatic head without joints 
outside, the mechanical arrangement was not visible being 
trimmed, but it certainly seemed to work very well. 

In only a very few cases was there a seat opening from the boot 
panel, the favourite method being to hinge the driving seat to top 
of bracket plates, The seat being lifted up showec a seat with a 
folding-up arrangement very similar to a folding step, which fell 
down on to boot panel. On visiting Messrs, Balvalette’s factory, 
I noticed what I thought a better method (fig. 3) than having to rift 
driving seat; attached to inside of the boot were two iron slots 
fixed in a slanting direction from front to back of boot, across tlie 
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front of boot was a spiral spring in tube, the seat was made with 
one fold similar to a folding step, the opposite ends of iron to the 
seat were fixed in the slots with studs and moved backwards and 
forwards so that being folded up and held up level with the slots it 
slid directly into its place. 

Under the driving box the connection with seat and tube was by 
two pieces of webbing that rolled round the tube as the seat went 
into its place, The back edge of seat when down, filled up the 
space taken out of top of boot when it was in its place under 
driving seat. The slots were slanted so that in pulling the seat 
out it just cleared the bottem of seat valance, and when heme 
nothing could be seen (see sketch). 

‘A recess is left in boot panel in which is fixed a waterproof 
apron, neatly folded out of the way, and covered by a patent 
leather flap the full width of boot, and held down at the bottom 
by two turn buttons, the same as we use for tho roll up back of a 
head, When the apron is in use it is held up in its place by two 
pins dropped into two sockets let into the elbow blocks, so that 
the sockets are flush with the trimming when the apron is not in 
use, This arrangement leaves nothing to catch a lady's dress, as a 
stad or hook would be liable to do. Tf it were necessary, there is 
room in the recess to fold a leather apron ont of the way. 

Tho interiors of their four-horse drags were trimmed with cow 
hide, imitation pigskin, the top parts were flat in panels stitched 
with white sewing, tho roof of the same material had a neat 
design stitched in the centre; the bottom parts were mostly 
stuffed and quilted, although some were perfectly plain. 

There was nothing either noteworthy in the landaus, the head 
mechanism was very clumsy, frequently without any connection 
of head joints and cant rail, and where this connection existed, 
eight separate springs were used where we use four, besides taking 
up a lot of room in body. 

Most of the landaus were fitted with a frame hinged on to top of 
doors to carry glass frames independent of head pillars, and, when 
not in use, folded down inside of doors. 

One of the best trimmed landaus was Kellner’s. The material 
was green satin arranged as follows :—piped backs, diamond 
quarters, long pocket across bottom in front of edge plate, doors 
pleated in diamonds, four cushions with full tops not pleated, the 
work well finished. 

‘AN tho heads lay along way up at back, and low at elbows : 
In fact, | may eny that thero appeared to be but little attention 
paid to line of head when down ; all were low in front and too 
high behind. Their head leathers were badly cut and carelessly 


fitted. 
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Seat borders, head valances, and head leathers are all machine 
sewn. The japan face of the leather used for covering wings ‘and 
dashers, was as fine as a piece of plate glass, and the work so 
uniform in character that I felt very much interested, and 
determined to discover the renson for it. Upon visiting the varlots 
factories for which I had cards of introduction from your worthy 
president, I found the same quality of leather work. 

By some of the workmen I was told that it was English leather, 
others said French, adding that it could be obtained in London a 
well as in Paris, and very kindly giving me a sample. 

The vniform quality of workmanship was due to the fact that 
Ms eee berate etc., were, with the leather, sent out by many 

aris coachbuilders to one speci sl y 

pinches, pecial factory, All were hand sewn, 
. After a careful examination of the samples of leather, I found it 
is known in the trade as imperial hide, and is the same split of the 
hides made into what we term bag hide, but japanned on the grain 
or hair side, the part that is left smooth and brown in the ba 

hide. This leather should not be dearer than bag ; but the feintt 
of this methoil of japanning is certainly superior to that obtained 
by Japanning the flesh side of the hide, Ono great advantage is, 

that the grain not being so porous would not arsorb so much japan, 
so there is not that quantity required to fill up the inequalities of 
surface that are met with on the flesh side ; the more japan there is 

the greater is the liability to crack, &c. : 

The grain side is level and firm to begin with, thus affording a 
fine surface at once, and being firm on the top it will certainly 
stand the sewing better, even with less care. Quick turns of iron- 
work could be covered with this leather without breaking the 
japan ; in use, care should bo taken uot to roll it up with the japan 
inside, or it would certainly crease, although the creases would 
come out again to a certain extont, in straining on ironwork, 

. Messrs. Windover, Loudon, were tho only English firm with 
ironwork covered with this leather, 

In examining the specimens, allowance should be made for their 
being cut from the belly or inferior part of the hide, as will be seen 
by the edge. French enamel head hide is, to all appearances, not 
so fine as ours, in fact, I may say they are out of it here, Morescos 
are of various qualities, but the best are English finished. 

In the French court is a very elaborate display of interior 
fittings, such as trays for fronts of single bronghams, rings for door 
pulls, glass string slides, &c,, made and finished in all kinds of 
materials such ag ivory, ebony, horn, &. Some of the cases wore 
covered. with morocco, satin, plush, silk, &c., in fact every kind of 
material*that is likely to match the interior of any carriage. The 
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French have brought this department to a very ,high state of 
perfection, some of the trays are works of art of a very high order. 


On visiting the factory of Messrs. Gal! 
various stages of manufacture, also door 


1, I saw the fittings in their 
handles, beading, all kinds 


of plate work, and a very simple arrangement for balancing the 


heavy front glass of a single brougham, 


It is less costly, but not 


go efficient as our method. ‘They handed me two sheets of patterns 


which I forward with report. Their 
each, 


trays run from £1 to £4 


‘There was also a very fine display of carriage laces and all kinds 
of materials for trimming purposes ; but such is the progress mae 
by our English and Irish lace makers, that we who were sine ly 
severely handicapped in this department, have little cause for com- 


plaint, as we are now able to obtain 


laces as fine as theirs at a 


lower price. The difference in some cases is as much as 1s. 6d. per 


yard in our favour ; but in this branch 


they want careful watching, 


apparently they spare no expense in bringing everything to the 


highest perfection to please the eye. 


There were several cases of leather for carriage building purer 
all very splendidly arranged and showing a very fine finish, er 
these things require careful attention by our auxiliary trades, as i 


is in the finish where the French excel 


They have great natural 


advantages that we lack ; the light and air seem clearer, their 


streets, avenues, and squares are much 


wider, and lined with trees 


that look in a very healthy condition ; and a very emul eee 
display of works of art, meet the eye in every direction. dt uy 
have also a good system of technical education assisted by the 


Government, all this must have a dir 


ect influence on the work- 


mon, and also usors of pleasure carriages 5 in fact, the eye 1s 


continually attracted by that which is 


pleasing to sve. This, as it 


were, becomes grafted into the national character, hence the high 


and artistic finish that is given 
produce. 
In visiting the various show room 


to almost everything they 


s and factories, 1 was very 


cordially received, and in most places found an interpreter. They 


have, asa rule, splendid show roont 
floors, and polished floors upstairs, al 


s, some with marble lower 
Il well stocked with highly 


fiuished carriages, and appearing to be well looked after. All were 
spotlessly clean, and without a single pleat rubbed up or turned 


the wrong way. 


Their workshops are very large and airy, with plenty of light 
and every convenience for the men to do good work. ‘There are 
few of such places in our great city of London, and there = ae 
muiny where a trimmer can have the body up to his bench. If ren! 
jn Paris is anything like it is in London they must be under a very 
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heavy expense. In one shop as many as 260 men are employed, 
and hore, I was informed, trade was gooil, owing to the quantity of 
work sent abroad, chielly to America, the United Statos taking a 
quantity of work from Paris, There were several shops nearly up 
to the average of this one. They keep a good stock of timbor, and 
are very proud of it. 

There is a marked contrast between English and French work- 
men, the latter seemed slovenly in their dress and dirty in their 
work, and without energy anid order. One could scarcely believe 
that the same men had produced the work in the Paris Exhibition, 

Their bodies are trimmed previous to last coat of varnish, It 
was statel that four coats of English varnish and one coat of 
American varnish were applied to each body. The varnishing room 
in this case was heated by steam pipes, ani was painted out twice 
ayear, I was not allowel to enter and neither do I think anyone 
else was but the workmen, There were two workmen inside 
finishing the body and carriage, they were using flat brushes anit 
had not a very bright light, not being a painter I wondered how 
they got so much varnish on without spoiling the colours ; tho 
floor appeared very dry, but had a quantity of varnish on it. 

Upon going through the body maker's shops, I noticed that the 
roofs, in some cases, were covered with mole skin, others with 
leather pinned under the cornice at the front and on roof at extreme 
edges of quarters and back, and then pared off clean to the edye 
when dry, This system, it is said, stands in all climates. 


I next visited the establishment of Mons, Dupont, carriage 
draughtsman, and was very cordially receivel there, and saw 
several students from different nations at work. The finished 
drawings were beautifully shaded, and had much labour bestowed 
on them, Six months is considered the usual term if the student 
has a previous knowledge of the trade. There were several different 
rooms with full-size drawings in each, also a room for patterns, and 
one with a bench, and tools for making them, I noticed that the 
board M, Dupont was at work at, had a horizontal bar hung across 
the front of board, and travelled in this position to any point where 
he wished to make a line, thus saving a lot of time, and by placing 
a square board on it, upright lines were drawn in a very quick 
manner. I never saw an arrangement like it before, but it must 
certainly save time where much drawingis done. In large factories 
in Paris, the trimmers asa rule work day work, with a foreman 
over the department. Very few work piece work, and most condemn 
the system, for when introduced it has generally lowered the 
standard of the work. The men admit that their work is not so 
elaborate as it was, and lay the cause of it to the system. Their 
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i ‘k prices vary as much as they do in London ; the 
ay ee few oe to me by the men: landau, =00 to 220 
francs, single brougham, 130 francs, double brougham, 145 france, 
victoria, 145 francs. Day wages run from 6h. to Od. per at ; 
the hours of labour are from 7 a.m. to 6 p.m., with an interval o| 
one hour from 11 to 12a.m., for what they call their Juneh, no 
doubt, for they all seem to dine after 6 p.m, at the various i 
Their food is served in small portions such as a little soup, hie 
small portion of meat with bread, half a pint of wine, t! = 
vegetables such as eauliflowers with sauce or haricot beans sree 
in the same way and then a little cheese. In no case did I see 
joints of meat and vegetable served up in the same way as we a 
them in England, I must say I saw no drunkenness, neither did 
meet any teetotallers, Wages are paid fortnightly, in wom itn 
monthly, at 6 p.m. on paicophe Some eo shops work hal 

but this system is dying out. 
a ee money makare work in same department as the men, 
and are paid at the rate of 5d. per hour. _ ; 
The Parisian coachmakers have a separate trades union et se a 
branch, I had a long conversation with the Jeading men 0} wees 

societies, and found them fully alive to their teoubles and e 
disadvantages to themselves of Sunday labour. They ae ‘ me 
to attend a mevting of workmen from various counter its of bile 
All the delegates attending advocated the eight hours’ austere i 
only difference betweon them being whether thoy would get 
}i their various Governments, or by international federation, 
I was certainly struck by the earnestness of those men, there was, as 
nearly as 1 could judge, 500 delegates there, and their eae 
were paid from a fund of 50,000 francs that was voted by the 
Municipal Council of Paris to entertain the foreign delegates 

isiti on. 

oo of wages per hour, 1 should say that the 
French imine is better paid than the English for the amount of 
work produced. They do not get over the work in beste eine i a 

the English trimmer would do, not that these men are any ae 
intelligent, but because the Lil eel of labour take out of them 

push they should have. ; 

gage ag ae a to attend the opening of the technical 
school which took place the same evening. I found the mae 
for the evening was a member of the Municipal Council, supper 

by what I should take to bo a master coachbuilder. 1 wane = 0 
the front and introduced, and was asked to say a few wor ert he 
students, a wish with which I complied to the best of my abili y. 
‘They seemed very pleased to find an English coachmaker eae 

them, ‘There were about 200 students present, the rooms being 


throug! 
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filled up with desks and forms, On the walls were several draw- 
ings, one very highly finished off, a victoria similar to that I had 
seen at Mons. Dupont's, several small prize drawings done by the 
students, and cases of models in iron and wood, In front of me 
Jaid several small drawings of different parts of carriages, doubt- 
less work of younger students previous to making an attempt on a 
complete drawing. . 

The system of teaching seems very similar to that adopted here, 
1 could not find that any branch had special practical lessons, 
althongh I made special enquiries ou this point. : 

I gathered that the schools are conducted by members of th 
trades unions, that members went free and non-members paid two 
francs per month and attended four evenings a week, The Govern- 
ment pay expenses of building and gas, the other expenses are met 
by contribution and fees. There are several of these schools in 
Paris, they supplied me with a rule book, also one of the trades 
unions rule books, which I forward with report. 

They have an excellent institution in Paris for settling all trade 
disputes. It is called, Le Conseil des Prudhommes, and is 
composed of eighty members elected every three years, half workmen 
(no foremen) and half employers, They are divided in four 
sections to suit all trades most nearly allied to thom. Whenever a 
dispute occurs the person aggrioved summons the other before the 
Court of Conciliation consisting of seven members, the office of 
President being occupied alternately by an employer or workmen, 
If the decision is not acceptable either party mayappeal. ‘Ihe case 
then goes before the Chamber of Commerce or Court of Arbitration, 
the President of which is a paid legal official, 

The first court costs three francs to enter, but as the Appeal Court 
expenses are very heavy it is seldom resorted to. The Municipal 
Council vote 12,000 francs per year for councillors of the first 
court, but the employers very seldom accept any expenses out of 
this fund, although both parties elected to sit are entitled to be 
paid for services rendered. This Court has no power to deal with 
a body of men seeking a rise of wages or a reduction of hours, 

Shortly after the last French exhibition, our trade was very dull 
owing solely to the general depression of trade in the country, 
and simply because the French had made a change in the style of 
their trimming, a cry was very soon raised that we were beaten, 
and that we did not know anything about coachbuilding or 
trimming. A greater mistake conld not have been made, the 
system of pleated work was as well known here as there, but the 
difficulty the trimmer and, in some cases, the coachbuilder had, 
was to educate his customers to a more artistic style of interior, 
and that difficulty is ofttimes met with now. Our carriage users 
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are very conservative, especially about the interior, in some cases, 
I may say itisa crime to make any change. Our best work is 
equal, and in some cases, far superior to anything the French have in 
the Exhibition, and no doubt that is the best. In general con- 
struction and design they are a very long way behind us. 

The evil of our self-depreciation is that it does nol end here, it 
is copied from our trade journal, into the French, and they at once 
make capital of it by sending it to the American journals ; hence 
the prevailing taste and demand for French work in America. 

In conclusion, I beg to tender my warmest thanks to your 
President for the assistance he rendered me in obtaining admission 
to the various fustories, algo to all gentlemen who interested them- 
selves on my behalf. 1 trust that my efforts may be of a little 
assistance to our young trimmers, by bringing this branch of our 
trade to a higher state of perfection, so that we may maintain that 
proud position which we have always held as the constructors of 
the most durable and artistic carriages that the world produces. 

Epwarpd Evans. ° 
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ARTIZANS’ REPORT ON CARRIAGE TRIMMING. 
As shown at the Paris Exhibition, 1889. 
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A DESCRIPTION 


SPRINGS AND AXLES, 


JOHN PHILIPSON. 
(FROM INFORMATION SUPPLIED BY A FRENCIL EXPERT.) 


RAs eeees ene? 


SPRINGS. 
Tu majority of the builders whose productions figured at the 
“ Exhibition have shown very great care in the proportions, and the 


construction of their springs. 
The conditions of suspension, the distribution of the weight, the 


comfort of passengers, aud the permanency of all the parts have 
: been minutely studied. 

In the different sections, French and foreign, there were a great 
variety of forms, but those which are the most generally 
employed, and which appear to be the most rational, are the 

following, and their different varieties :— 

Elliptic springs with various modifications, of which we here- 
after give the most important details. 

Half elliptic and cross springs; sometimes called ‘ side and 
cross springs.” 

Fight spring carriages have the ordinary cee-springs with dumb 
irons and straight side springs. 

In the English section several coachbuilders exhibited carriages 
with cee-springs of one particular form, 

Tho spring forming» combination of ceo and elliptic represonted 
on the sketch No. 6, is the one adopted by Messrs. Morgan, 
Windover, McMullen, &c. 

The principal purpose of a cee-spring is to relieve not only 
vertical but also longitudinal shocks, whereas the spring shown by 
fig, 6 is simply an ordinary elliptic; it is very high in price, and 
its power of resisting wear and tear and strains, appears doubtful. 


——————| 
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ff the good builders is to make the 
the method of suspension will permit. bela 
are made with a strong back-plate, onic one a, 
rine a He eid oe fea Ss eyes or heads which 
ust be sufficiently strong to withstand the effects . ae 
‘a the various shocks occurring during the motion of u se ps 
The other plates are well drawn, and Le ee acne A pd 
i i g ength o! r q 
eas Me we seit eh oe worked to a point, either with 
s Seen ate the shapes of plate-ends most usually 
1 10 od, The exhibition table of Messrs. Lemoine contains the 
ick ot th ese forms, and the various examples of eyes or heads. 
a ae summarised below the various types adopted by the 
inci al builders of carriages figuring at the Exhibition i ; 
et Bail Jun., Paris, —Method of mounting, elliptic and half 
dts kind of eyes, English, No. 7; ends of leaves, NS: me i 
° i Binder aing, Paris. —Method of mounting, elliptic and ha’ 
elliptic with cron spring 5 kind of eyes, English, No. 12; ends 
re tale oie Paris, —Method of mounting, olliptic and 
elliptic with cross springs ; kind of eyes, English, No. a ae 
leaves, No. 4. The leaves are drawn very much apart, ai 


In general, the practice o! 


springs as long as t 


carried. 


ry slender. ms a 
ged Hinder Paris,—Mounting, elliptic and half elliptic 


Engi ; ends of leaves, No. 24, 
i r ings; eyes, English, No. 125 en Na: 2 
“a ace, Ee ouatie) elliptic and half elliptic fee 
a8 prings ; eyes, English, No, 8; ends of leaves, Nos. 2 and aa 
The oe eyes and the heads of the bolts are chamfered as indi 
on sas — . 
= ee Paris, —Mounting, elliptic and half elliptic ys 
. , at 
cross springs ; eyes, English, No. 12; ends of leaves, No, 3: _ The 
plates are well drawn, but their thickness at the extremity is 
ee ae New York.—Mounting, elliptic and half elliptic; 
es, English, No. 12; ends of leaves, Nos. 3 and 3a. es 
ont Jeantaa, Paris, Mounting, elliptic and half elliptic ; eyes, 
. p 
en eye 10; ends of leaves, No. 1, eres 
net cae Pacis, Mounting, elliptic and half elliptic ; eyes, 
lish, ; puve 3. 
dnglish, No. 12; ends of leaves, No. , — 
eer Loudon,—Mounting, springs, No. 6; open ire 
N 10 ; unds of leaves, No. 8. ‘This form of springs 1s not merely 
aabaea’ for the two-wheeled carriages, as is sometimes the case in 


France, but also for the front and back of four-wheeled carriages. 
, 
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MM. Million, Guiet, & Co., Paris—Mounting, elliptic and half 
elliptic ; eyes, Knglish, No, 12; enda of loaves, Nos. 8A and 3, 
Tho form of tho ends of the leaves differ from the form No, 8a, in 
that tho end is very convex, and merely thinner on the aidos, 

M. Miihlbacher, Paris.—Mounting, elliptic and half elliptic ; 
eyes, No. 9; ends of leaves, No, 3, The eyes are particularly 
remarkable, The bolt is furnished with’a brass bobbin in two 
parts, so that the friction of the bolt and the eyes is made on 
the brass surfaces. This gives excellent results, and totally 
prevents the squeaking of the ends, so frequent and so dis- 
agreeable a defect. 

M. Rose, Paris.—Mounting, elliptic and half elliptic ; eyes, 
English, No. 12, but with very large eyes for leaving considerable 
play between the bolt and the bottom of the end; ends of leaves, 
Nos. 2 and 1a, 

M. Kolber Briiler, Buda-Pesth.—Mounting, elliptic and half 
elliptic ; eyes, English, No. 12; ends of leaves, No, 3. 

M. Rothschild, Paris.—Form of mounting, elliptic and half 
elliptic ; form of connegtions, open eyes, No. 7; form of ends of 
leaves, No, 1p, The bolts for the eyes are furnished with indin- 
rubber tubes and brass ferrules. The object of this improvement 
is the reduction of tho vibrations caused by rolling, and of having 
the friction between the bolt and the eye as little as possible. 

M. do Riiytter, Brussels, —Mounting, elliptic and half elliptic ; 
eyes, open eyes, No, 7, but without the india-rubber and brass 
ferrules ; ends of leaves, No. 8. For certain mountings, the half 

elliptics have spoon ends (fig. 5 and 5a), and are fitted with what 
are in England termed ‘ cow-mouthed” shackles—sketch No, 13, 

M. Windover, Paris, —Mounting, springs No. 8. These springs 
have the nearest resemblance to those of Messrs. Morgan, which we 
have spoken of before. 


AXLES. 


THE majority of the axles on which the pleasure carriages are sus- 
pended are of the Collinge system with patent oil boxes, The 
front axles are straight, while those of the hind-carriage are 
generally cranked, 

The cranked axles have the advantage of permitting the body 
being hung low, while preserving a sufficiently great diameter of 
wheel. 

The form of the cranks is rather variable, They differ according 
to the taste of the coachbuilder. 

The exhibition of M. Lemoine contained all the types of cranked 
axles seen under the different carriages, 
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‘The cranked axle having a shoulder of standard form is met 
oftenest under the cou; és, mylords, and danse and is pont 
16, and in the carriages 8 
ented by sketches 14, 15, and 6, | : 
MM Rothschild, Muhlbacher, Million, Guict, H Ses Bee ieee 
There isa remarkable degree of perfection attained in the forging 
of these cranked axles, permitting us to rene = gece anes! 
i the collar 
ive the distance between the spring ani : 
peels (see sketches Nos, 15 and 17) for the strength of the 
a rae disposition has the advantage of permitting the arent 
idth of body for a given track, or the smallest track for ee 
wrath of body. In that case the crank, the a, bane se ae 
t . r : 
ould be raised from the soll A 
each of the ends of the axle s aus ox ar 
rved an axle of that form (fig. 17 Ass 
gael soles exhibited by M. Gosset, carriage manufacturer, 
sae ae of cranked axles are those of Messrs, gd 
(No. Te) used on a mylord ; those of M. J, Binder, No. 19; an 
' nti Binder, No. 20, 
—s ota of axles shown, some are remarkable as 


ws of forgings. ; nee? is ; 

see eh Aig ounlli axles there is a type of cranked ax 4 be 
p ei ich has tho advantage of permitting the vertical i. io te 
an en without coming into contact with the crank or the angle, 

r 

‘ oes Cite: 

‘ oe ee eked wae of 2h inches diameter for onlin ie 
pes rvice is a piece of remarkable forging (fig. 22); the 


He a stecrpe d each part of the axle is of one 


collars are sunk in the oe an 

i si and collar, ; ; 

ae ae (fig. 28) for special service Losin = 

rece ich i . e arm, th 
flap, which is above th Dy 

‘ticular arrangement of the a s a ae 

Peralttiog the mounting of the springs outside. pits azle is used 

Es the omuibuses belonging to the ** Journal la tere  Weiegits 
The double crank axle (No. 24) is a pretty mode! to 


ee 26 is a cranked axle with a square flap on the shoulder, 


jed out in the solid iron, and is an interesting example of 

carr’ 

tie aauble crank axles (Nos, 26, 27, and 28) are used in 

ring family omnibuses. : . 

ae sient of M. Lemoine thore isa double crank axle a 
= : i square, aud arms and collars above (fig. 29), whi . 

Bane Nase all the dilficultivs presented in tho forging of at He ‘a 

oon “a exhibited with this view alone, in other respects, 
LS 


was merely a rough forging. 
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Many of the coach-builders, those of Puris, in particular, 
furnished their axles with very large caps, the faces of 
which permitted tho builders to engrave their names in bold 
letters, they also formed a large reservoir for the oil, which is an 
excellent thing. 

M. Miihlbacher has adopted for his axies, collars of great 
diameter, which necessitate an increase in the size of the axle 
boxes, thus the holes in the naves are increased in proportion to 
the collars, but it is an incontestable advantage to have large 
washers, becanse the loss of oil is to be guarded agaiust, and it is 
better to have a voluminous oil reservoir. 

The English coachbuilders have always used large axle boxes. 

Great progress is visible in the manufacture of axles, and the 
general use of wrought iron boxes. A great numbor of tho axles 
exhibited are fitted with W. I, boxes, those of M, Lemoiue in 
particular. 

The mannfacturers of axles are now producing their boxes at a 
price so little in excess of that of cast irou boxes, that the general 
employment of the former is assured. 

The advantages of W, I. boxes are briefly as follows :— 

The W. I. box is lighter than that of 0. I, 

The exterior diameter of the box is obviously smaller, and 
necessitates a smaller hole, so that we may havea nave that will 
better withstand the effects of wear and tear, 

The W. I. box offers another considerable adyantuge, as a nave 
of smaller diameter may be used, the durability of the frictional 
surface is greater and not so easily worn, as the frictional surface 
is perfectly smooth, 

There is no risk in driving a box of wrought iron, whereas one 
of cast iron may be fractured during the operation and the rupture 
be imperceptible. 

Finally the box being thin, the size of the oil reservoir is in- 
creased in proportion. 

In the course of a visit to the works of M. Lemoine, the fol- 
lowing information was gathered, and we reproduce it here in the 
interests of the Institute. 

NOTES ON THE MANUFACTURE OF AXLES AND 

SPRINGS, 
AXLES, 

Tire manufacture of axles and springs, so simplo at first sight, 
is complex, and the outcome of along development. 

We will confine ourselves here to general considerations, and 
only speak of those carriage axles and springs, to the mauufacture 
of which practice and experience are devoted. 
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In this order we propose to deal with the subject :— 

1. The choice of the metal employed. 

2, The care it is indispensable to bestow upon 
that, material. 

The axle properly said to be of iron, 

Considering that axles must have sufficient resistance to bending 
arising from the weight of the vehicle, aud the action of the wheels 
against obstacles, and that they must possess sulliciont elasticity 
to resist change of form under the influence of those combined 
forces, and the accideutal shocks to which they are constantly 
exposed, we must conclude that iron is the best material for axles, 
iron soft and fibrous ; where the iron is granular or short, of good 
quality, which the forging renders fibrous. 

One frequent cause of the breaking of axles is the tendency of 
iron to erystallization, under the influence of continual shocks 
and vibrations. 

A transformation in the molecular state of the iron may be, and 
is, produced, when the sections of the different parts of the body 
submitted to those exterior actions, are uot sufficient for maintain- 
ing the efforts to the limit of elasticity, this is more particularly 
the case with railway carriage axles, when the successive vibrations 
tuke place at too short an interval for allowing the molecules to 
return each time to their primitive position of equilibrium, as they 
would at the end of a convenient repose, they thus deviute more 
and more at the end of each oscillation, 

Without exaggerating the phenomenon of the tendency of iron 
to crystallize, we ought nevertheless to possess calculations of a 
general character and principle os to its effects on light axles, to 
be used running vapidly on the streets. 

The Omnibus Company of Paris exhibited a series of broken 
axles illustrating the different stages of crystallization, Each axle 
was marked with the distance it had run. 

In the manufacture of axles, steel presents great advantages 
from an economical point of view, especially in allowing us to 
diminish the size of the arms without loss of strength, and ren- 
dering very easy the hardening of the arm, but considering the 
influences which we need not refer to, and to which the axles are 
subject while in service, we are absolutely opposed not merely to 
the employment of steel, but to the employment of iron of a steely 


the working of 


nature, 
Tho quality of the iron is the prin 


axle. 
The method which presents the most reliable results, is to 


submit a sample of the iron to a direct tonsil test, which is fol- 
lowed by rupture, This is the most effective test, and has the 


{pal considerstion in an 
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advantage, under the same conditions, of always rendering com- 
paratively perfect results, which are not dependent either on the 
ay or the partiality of tho assayer, 
t gives a knowledge of the breakin 
4 it ig load, and of the elongati 
to which the iron may be considered susceptible, se 
Elongation is a capital test for iron for axles, and it is an im- 
portant one in calculating its value. As the result of numerous 
on we have classed amongst the most suitable qualities of iron 
: hose which give an elongation of 28 or 29 per cent, as a breaking 
oad, corresponding to 77 or 79 lbs. per square millimetre of the 
original section, a good test. 
For confirmations of the results th i 
. us obtained we may apply the 
tests to the same iron, both hot and cold. This mode Teeny ‘ive 
useful and conclusive results, and prevents error. 


For example, a sulphurons iron may present, when cold, all the 
necessary qualities for axles, but it would be impossible for it to 
undergo a good hot test, whereas a phosphoric iron is easily dis. 
torted and will not bear cold, in a word, it should be sactocit ‘ 
understood that it is improper to use in the vanoulnatare st axle 
iron containing phosphorus which renders it brittle, ‘ 

Ie Ie inipostible to caleutate the strength of an axle, experience 
Sau perenne have led to the adoption of the different 

If an axle had not to resist any other strain than that which 
comes upon it in repose, the determination of its shape or dimen- 
sions would be easy, but the strains to which it is accidentall 
subjected while travelling, the vibrations, the incessant ahoeke 
owing to the inequalities of the road, make it impossible to det : 
mine in any othor way than approximately the dimensions t. % 
given to the different parts of an axlo, uaa 

Nevertheless we may take into account the exceptional circum 
stances in considerably reducing the co-efficient of resistance of the 
iron, It is not advisable, for example, to load an axle more Ane 
5lbs. ‘Per square millimetre. Another element it is necessary to 
take into account is the length of the arm of the axle; it is if 
portant not to exceed a pressure of 39 to 41 Ibs. per s iia c ati. 
metre, taking for our calculation that the contact wae ean sue 
and the arm is equal to the projection of cylindrical surface of he 
latter on the plan of the middle, ea 

Based on the dimensions adopted in practice for carriages to 
prait Og he and for complete security, we have an empiric 
a ce in kilos. the maximum weight which 

P.=The weight required, 
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d,=The diameter of the arm. , 
1.=The length of that portion of the box resting on the arm. 
We haveP =? 

To find the weight which the axle may carry we must double 
the value found for P, 


FORGING OF AXLIS. 


Tho forging of axles muy be dlivided into live clusses >— 

1, Straight axles without flaps. 

2. ” yy With flaps. 

3. Cranked axles of various forms without flaps. 
4. iv », with flaps, 
5. Axles with co!lars made out of the solid iron. 

‘Phe fifth class comprise all the various forms included in the 
four preceding classes. 

The forging of straight axles without flups is very simple, and 
does not present any difficulty, those axles are always made from 
a single piece. P 

Tho straight axles with flaps are genorally made in two ends ; 
the only difficulty which occurs in their forging consists in the 
necessity fur the flaps being intimately forged with the body. 

The chief method employed by a great number of makers, 
because there is no necessity for any special tools, and very little 
waste, consists of welding the flaps to size, or in drawing them 
(figs. 33 and 34). 

This method is not acceptable because it is often difficult to 
weld the flaps perfectly, In fact, especially when the axle is of a 
certain strength, the fibres of the collar aud those of the axle are 
crossed, and have consequently little sympathy one for the other, 
The chief inconvenionce is, therefore, tho risk of un imperfect weld, 
and the results of a bad weld ure the failure of the collur and the 
chance of rupture of the axle. 

Few of the flaps are perfectly welded inthe angle A,, fig. 34, as 


it is easy to find on examining the oxle of a carriage which has 
e scarfing of the axle is broken 


run a certain time, as very often th 
at the junction, which proves that the collar has been displaced 
from the body of the axle under the influence of shocks and vibra- 
tions. Or, if it is found that the section of an axle is diminished 
at that point by , 3. or &, it is done by the change of section and 
the sharp angles which produce the rupture. 

Another disadvantage, or an advantage from the point of view 
of the consumer and producer, is that the manufacture of axles 
with welded collars is compatible with the employment of iron of 
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an inferior quality, and of a section almost equal to the size which 
it is desired to obtain, 

Tho result is that the arms will not permit of sufficiont heating 
and working without showing fluws. In that caso the arm may 
have an interior cavity, like that presented by fig. 3) in which 
case tho iron swells with tho least increase of temporature, due to 
the friction, and grinding is sure to result, 

It is not without some interest to consider that with tho welded 
flaps we meet a certain difficulty, when it is a question of repairing 
the arms of av axle in which the distance between the flap and the 
collar is little or nothing. The drawing often spoils it, and the 
flaps come off. 

We call repairing un arm, the operation which consists of giving 
an arm admittedly defective, either at a stage of the manufacture 
or after acertain length of service, and joining to it, by way of 
welding, a new piece of iron to restore it to the former condition, 
to render the whole capable of further work, 

A second method employed for the making of flaps, and which 
is much preferable to the preceding one, is that which consists in 
forging the flaps in the solid of the axle, this method is called 
‘raising in the solid.” 

Fig. 36 indicates the several operations necessary. 

The square iron is heated in the furnace. The arm and the 
body are roughly formed, and we thus save tho piece of iron 
necessary to produce the flip, the first form is returned to the 
furnace and brought to a welding heat, and afterwards forged. 

It is absolutely necessary that the matrice should be closed by 
one operation ; if the arrangement of the machine is such that 
several blows are necessary, the weld of the collar is imperfect, and 
farther the weld which is formod by the second or third blow, is 
very slight and cools rapidly, aud is thas quickly destroyed, On 
the contrary, if the hammer is of sufficient power and the iron 
sufficiently heated to produce a real running of the iron, 
the flaps may he bent with impunity. Especially so, if the iron 
employed is fibrous and of good quality, and the joint is well 
formed so that the angles are properly rounded, and that there is 
no interruption of the fibres from one end to the other of the axle, 
and the thickened parts are made with a proper regard to the flap, 

The direction given to the fibres during forging make the 
fullowing processes easier :— 

Instead of employing a homogeneous mass of iron, we use a rough 
form, like No, 2, fig. 36, formed by a number of leaves (faggotted) 
of thin plate, imperfectly welded, which we present to the hammer 
in the vertical direction of the leaves. After th+ hammering we 
easily ascertain the direction of the fibres, as indicated by fig. 37. 


ae 
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It is evident that a mass of fibrons iron, if allowed the same work- 
manship, may be compared to that constituted by a series of 
infinitely thin layers. . 

The advautages and guarantees presented by the manufacture of 
axles and flaps out of the mass are :-— 

1. The obligation of employing an iron of sufficiently good 
quality. 

2, The strong section of the iron necessarily employed subse- 
quently renders the body and the arm very fibrous. 

3. The hammering, which necessitates the strong section, has 
the advantage during the heats of expelling all the impurities from 
tho iron, and rendering it more dense 5 consequently the turned 
arm presents no trace of flaws or dirt, and, at the same time, is 
more durublo in use, and less sensible to the deformations due to 
-hardening. 


the influence of ea: 

4. The flaps are square, that is to say, have their edges perpen- 
dicular to the body of the axle. 

When the section of the body of the axle and flap attain a 
certain strength, we avoid as much as possible the welding of the 
middle, ond make the axle in a single piece ; we thus prevent any 
chance of a bad weld, and we also avoid any difficulty about the 
junction of the two ends of an axle of rectangular section, and in 
the precise length of the two arms ; the axle of one piece is much 
better, very straight, and it is extremely easy to regulate the arms. 

The cranked axles without flaps are very often made with 
cranked centres ; their forging is simple, but it is necessary to take 
certain precautions in the making of the cranks. We must take 
care in commencing the bending of the arch never to drive the iron 
so as to produce the heel “a” (fig. 88). Its presence is indis- 
pensable, but in thinning the bend, we give to that part the 
necessary st'ength. It would be better to take iron of sufficient 
size, which, when reduced, would give the heel in question. 

The form of cranked axles with flups varies infinitely, but we 
shall be content with studying one of the forms mostly used—that 
of cranked axles with shoulders. The cranks and the flaps are 
made in the mass. Fig. 39 represents the successive operations in 
their forging. The axles thus made are of one undoubted quality. 
Fig. 40 indicates a second way of forging this kind of axle. It is 
sufliciont to take a piece of iron, whic! constitutes the body of the 
axle, on which wo weld the fips, and afterwards weld into that 
another piece, which forms the bend on the arm, — This process is 
old, docs not necessitate any par ticular tool ; it is rapid, inex- 
peusive, but it is absolutely bad. 
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The method indicated by fig. 41 is not bal, but is dependent 
upon being well worked in the mass. 

A form of axle, the forging of which presents a certain interest, 
and which, porhaps, gives a remarkable example of the process, 
is that represented by fig. 43. In it all the different phases of the 
manufacture are taken into account ; all the parts of the axle and 
the fibres of the iron are rational. 

That axle with flaps on the top of the bend has the advantage of 
bringing together the wheels, aud, ‘in this way, reducing the track, 

We may return to the axles with double cranks (fig. 43), which 
are formed by one operatiou, after having been conveviently pro- 
pared. These axles permit of the hanging of the body near the 
ground, while preserving a desirable height of wheel, and have 
equally the advantage of reducing the length of the track, They 
are generally employed for small omuibuses, 

We substitute to-day the welded collars by the raised collars, 
which present in a high degree all the advantages of the welded 
collars, without their objections. The welded collars give 
excellent results, if perfectly welded, but their adjustment 
is the diMeulty, and a badly-welded collar may mean the rupture 
of the axle. To obtain a soundly-welded collar is difficult to any 
smith, except he he a good anil conscientious workman. It may 
also occur that the iron of the collar may not be of the same 
nature as the iron of the axle, otherwise the fibres of the iron of 
the collar, and those of the axle, may be crossed; the weld is 
difficult, anil the collar may cut the axle. In this case, if the weld 
is not perfect, the axle, which is so much fatigued, will un- 
doubtedly break. . 

The raised collars present, in a very high degree, all the 
advantages of the welded collars, without their inconveniences, 
They allow (1st) of considerably reducing the strength of the 
body of the axlo, the collar not having so much need of snpport, as 
in the caso of the made collars ; (2nd) the failure of the collars, 
which very often creates great annoyance, is avoided ; (3rd) there 
is less chance of waste of oil. 

The advantage which the welded collars present in permitting 
the employment of a light body up to behind the collar is valuable 
in the case of private or other light carriages. 

The figs, 44 and 45 sufficiently indicate, without which it is 
necessary of explanation, the different phases of transformation to 
which the iron is subject in the manufavture of ordinary straight 
axlos, and those with eranked beds, a shoulder with flaps and 
collars raised from the mass of iron, We obsorve that this method 
necessitates the iron being conveniuntly squared, equal to the 
height comprised between the liues a, b, ¢, d of the axles to obtain, 
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TURNING OF AXLES. 

The work of turning axles may be divided into four very distinct 
categories :— 

1. Patent oil axles (Collinge’s system). 

2. Ordinary patent grease axles. 

3, Patent grease axles, 

4, Half patent axles. A 

Tho patent axle with oil box, was invented by an Englishman, 
Johu Collinge, in 1787. Numerous makers have since tried to 
make several modifications to the axle invented by Collinge, but 
their innovations have been unfortunate, and the results which they 
have given are but mnediocre, and we have never abandoned the 
axle which that inventor conceived, It is, therefore, the Collinge 
axle which, by reason of its numerous applications, merits the 
most attention. 

Owing to the great care necessary in the manufacture ofa patent 
oil axle, it is certainly one of the most difficult pieces of mechanism 
to obtain in perfection ; it has to be mounted and maintained 
with the greatest care, to prevent those accidents and derange- 
ments caused by sudden shocks, jars, and vibrations, which lead to 
a to the view of an arm and collar (fig. 27), the frictional 
part of the arm must be perfectly cylindrical, | One of the principal 
reasons for this is, that the Vox always occupies different positions 
of bearing on the arm, according to the wear of the washers, bee 
sequently if the arm were conical, the noise and rattling would be 
Oe eng the arm, it is necessary to observe the tapers of the 
different parts. ‘These tapers should be of the groatest possible 
radius; in general, we would tuke every care to avoid sharp angles 
and pronounced differences of diameter ; it is nearly always at the 
sharp angles that an axle breaks, Another constant cause of 
fracture is the absence of a sufliciency of taper to the right side 
when the swell succeeds to the body, It is equally necessary to 
yay attention to this point when it is concealed by the iron oon 
and its good workmauship is dependent on the conscience of the 
axle turner. Thus, the collar ought to be iu proportion to the arm. 

For the same reason the screwed end should be in proportion to 
the arm, aud in the profile we should avoid sharp angles. The 
grooves which precede the thread should be properly rounded to 
the bottom, and not be deeper than the threads ; if we neglect this 
precaution, we risk the failure of the screwed end, 

The swelling to a diameter of about shin. ersten phere abe 
diameter of the arm, will admit ofasmall groove from ‘yin, to guin. 
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deep, as n receptacle for the oil, preventing it working as fur as the 
leather washer whon moving in the reservoir. 

The utility of the swelling is evident ; it supports all the lont 
and brings nearer to an equal resistance the arm and the body of 
the axle. 

The place of the collet onght to be perfectly cylindrical, and of 
a diameter equal to the tool which has served to form the latter, 
and should be fitted very accurately, that is to say, without play, 
and without making it necessary to have recourse to the scraper 
for its adjustment. 

The right and left hand screws should be equal cylinders ; the 
threads of full calibre and perfectly clean and round, so that it 
shall not be necessary to force the threads to correspond with the 
nuts, which are generally of brass, 

The iron collar ought to have its face properly perpendicular to 
the arm, and have a recess to receive the end of the box. It some- 
times has a conical interior so that the box may not touch (see 
m.n, m.n, fig. 28), when the leather washer is reduced in thickness, 

The collets and nuts of patent axles are generally of brass ; that 
inetal is exceedingly mallexble, tending to counteract the vibrations 
and incessant little shocks to which it is submitted, and it lessena 
to a certain extent the noise which some carriages make in rolling 5 
it is also somotimes a cause of accilont. 

To obviate any inconvenience, we take away a great portion of 
the brass nuts; this operation reduces the pores of the metal and 
renders it more dense, giving greater resistance to friction. 

The collets and the nuts should be easily adjusted ; these pieces 
being destined to take in uso a certuin amount of play, it is 
necessary that they should not project. 

As the nuts aro to be firmly secured withont tho least play, tho 
collars in particular demand to be aide with the greatest attention ; 
it is necessary that the drilling tool have a diameter rigorously 
equal to that of the corresponding part of the arm, and that the 
flat side P coincides exactly with its position. 

The collet ought t» be turned perfectly round, and the inclina- 
tion of the surface of the cone ought to be the same as the corres- 
ponding surface of the box. 

In the manufacture of a new axle it is diminished cqual to the 
thickness of the leather washer (e fig. 27) ; it is important not to 
reduce too much the length of the ring to the detriment of its 
stability, and equally so not. to employ washers of too great a 
thickness. 

The caps are generally made of brass; the reservoir R (fig. 27) 
should be as large as possible, and ought to be evenly turned, 
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When the strength of the arm attains a certain importance, for 
example, in the case of omnibuses and trade vans, we replace with 
advantage the brass nuts with those of iron. 

We frequently employ ouly one nut (fig. 29); that form of nut 
has the inconvenience of not allowing a tightening of more than 4 of 
the length, consequently the play results in the loss of oil, and in 
noise. It is uot without interest to remark the continuance of the 
longitudinal play, of the incessant shocks of the box against the 
collet, which are transmitted to the nut, so that at che end of a 
certain time the threads do not correspond to the tapping of the 
arm, It is difficult to practice in a nut of more than six cuts, and 
the system is not applicable to pleasure carriages. 

The iron collet, hardened and tempered, substituted for that of 
brass, gives excellent results, but its price is relatively high, and 
prevents its more frequent employment. 

There exist several other systems of nuts, 
thoy have given are unsatisfactory in practice. 

We may, however, refer to the arrangement represented by fig. 
30, which is often employel, We understand that whep the right 
nut tends to slacken and coaseqnently to advance, it brings into 
its movement the left hand nut which moves to meet it, We 
ghould be careful in splitting the iale cone, so that it may be a 

veritable grip with which to tighten as much as the right nut tends 


to loosen. 

The inconvenience W 
is the tendency of the left screw to 
‘e must be used to avoid a rupture. 
ox is that represented by fig. 27 5 the 
tho system, and demands the greatest 


but the results which 


hich may be said to belong to this system, 
foree un excessive leugth, and 


particular car 

The type of patent axle bi 
box is the principal piece of 
attention and care. 

The delicacy of the work rests in the fact, that the box of a 
patent axle has three very distinct frictional surfaces. 

1, The back of the box, p.p., rubbing on the collar, 

2. ‘The cylindrical surface, which ought to be in perfect contact 
with the corresponding face of the arm. 

3, The conical surface, b.c., which rubs on the collet. 

If the face, p.p., is not exactly perpendicular to the axis, x.y, of 
the cylinder, and if the axis, 0.x, and the conical part does not 
correspond to the axis of the cylinder, the friction caused by the 
rotation will not be the same on all portions of the surfaces, the 
which the axle fires and sets stiff. It 


result is noise at first, after v 
is certain that the majority of accidents are due to a fault in the 


manufacture. 
The difficulty of correctly turning 
faces, should be easily overcome, if the box, 


these different frictional sur- 
after leaving the 
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sage of the turner, is fitted on to the arm before it is case 
pelea td and all precautions are taken to find any deformities 
creat ed by the case hardening ; there is, thus, the opportunity of 
minutely rectifying any surface defects which may leave corres- 
ponding marks on the arm. 
The boxes of patent axles a i i 
x re mad r vr i 
ae le in cast iron, wrought iron, 
re Cast iron boxes generally employed present grave inconveniences, 
he operation of case hardening has the effect of rendering the 
boxes fragile, notwithstanding the quality of the cast iron em- 
Norell and the care we take to tonghen the interior, It should 
a easy to obtain the boxes less brittle and the tempering softer ; 
ms we do not ignore that a durable interior is an essential qnality 
p hich ought not to bo sacrificed on any account; to many manu 
‘acturors, this sacrifice is a cause of rejection and much expense. 
‘ ‘The desirability of obtaining tho boxes loss fragile las led to the 
a of natural tempering on the metallic mandril, known as 
soe casting, but, although that process presents great 
i vantages from an economical point of view (supplanting the 
sores and the inconvenience of water tempering), it never gives 
Test a sufficiently good, One ol the very great difficulties is to 
give the wearing part a regular and constant thickuess, if that part 
nore thick it is easily understood that the box will also be 
rittle, and moreover, with the tempered box for ordinary naves, 
we seldom or never obtain for the tempered part, pei fect durability, 
‘ The general nee of these boxes is not convenient, and 
hey are generally used for axles of an inferior i whi 
many are defective. ee 
The wrought iron box does not i 
c present these difficulties, and 
should be susceptible ofa perfect temper. A little higher price 
is givon for it, as it possesses so many desirable qualities, aud in 
time it will be solely employed for the axles of carriages. 
oe hardness of the frictional surface is better and finer, and, to 
speak gonerally, the result is that the box ha: i : 
coed haat e, § an unlimited and 
A brass axle box gives a smooth fricti 
ag rietional surface, and com- 
pletely eliminates tho chance of skidding, the last aavantags is ain 
often preferred to the box of C.I. used for carriages performing 
long journeys, as it is not easily distressed. 
Unfortunately brass is rapi i 
, 8 is rapidly worn, and at tl 
time the axles make a noise. ‘ —— 


It is to this fact, that the metal is iny i 
: at practicable for t 
pleasure carriages, properly so-called. oo 
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The patent axle presents, above the other systems, the great 
advantages of cleanliness, easy repair, and fewer inconveniences. 
Its construction does not permit, in effect, the constant use of the 
collet to counterbalance the thinning of the washers, which, after 
acertain length of service, inevitably allow play in the direction 
of the length. In tightening the two nuts for relieving that play, 
the left hand nut is sometimes removed, and substituted by a new 
oue which changes the play of the box, preventing a loss of oil and 
noise, ‘ 

Hor remedying that incouyeniene 
such as the elastic washers of indiarubber to replace 
1 between the collet and the uut, con- 
g the collet ou the corres- 


ewe avail ourselves of dilferent 


dispositions, 
those of leather, in a position 
necting as a spring. constantly pressin 


ig surface of the box, but these methods have incouveniences 


pondis 
which are open to grave objections, 
popular. 


and prevent their being 


CASE UARDENLNG. 

The cementation and the tempering of axles and axle boxes are of 
the firstimportance. ‘The thickness of the censentation should not he 
less than 1/100th of an inch, and the arm and the box should 
not be susceptible of being cut with anew file at any portion of 
their cylindrical frictional surfaces. 

The threads of the arm and of the box, the place of the collet 
and the back of the box ought to be re-heated after the tempering 
with much precaution to prevent these parts becoming brittle ; in 
default of a sufticient re-heating, the threads are liable to break 
under the least shock. ‘Tempering frequently occasions deforma- 
tious incapable of being rectified, 

1, It may tend to curve the arm, and the straightening 
necessitates every precaution to prevent a break where there is & 
tendency to crack, 

2, If the iron is not very homogeneous, 
slightly oval or possibly with some bruises. 

That defect is difficult to amend because there is an insufficiency 
of frictional surface, and the pressure per square inch may be 
doubled or trebled. 

3, Ifthe arm is not entirely welded, if it is not sufficiently 
sweated, lapped, or if, owing to reasons previously named, the arm 
presents an interior cavity, fig. 35, its rectification is impossible, 
and it onght to be rejected. 

POLISHING. 


Tho polishing has a triple purpose. 
1. The rectification of the deformities due to tempering. 


we may obtain arms 
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2, To remove th i 
wasiene bey least trace of the tools and to obtain a surface 
: To produce a perfect contact of the box on the arm 
ter tempering, the arm and the box are d 
; each ground on thei 
prea pore of the box should be sensibly smaller than ‘K 
e ol @ arm, and we then proceed to the operati 
shooting. The arm should be damped with oil ae sak 
ane and submitted to a rotary movement ; the box is then shot 
a eet by little, and frequently turned in order to 
e cylindrical form, When it has been shot t r 
the operation is completed. There goo ac it 
ted. should be an equal grindi 
the back of the box against the collar of the axle fe of the mi 
cca the conical shoulder of the box. The noise that arise: 
nit ey. ae proves to be caused by. the unequal cbutant 
he back of the box i 
pabcealt att aoe on the collar, or of the collet with the conical 
It is necessary to assure ourselves 
that the work of rectificati 
aioe well done, and we, therefore, dissolve a little rd is Bie 
“ tween the different frictional parts. If, in turning the ee 
he red is regularly disposed, it shows that the friction will be 
distributed over the entire surface. : 


SETTING, 


The setting of the arms is ec i 
° g qually important. On it ¢ 
functions of the axle depend, and it frequently haneane ‘oe eos 
or gi inding is entirely owing to defective setting, If the arm ‘s 
not perfect in the prolongation of the axis of the axle, the wh: 1 
oe and preieoee considerable friction either on the nut on the 
collet, or on the arm, It will be easily understood th: n 

, at 
will be to cause: the wheel to run to one side of the shana cigs 
the arm, and that the collet exercises an exaggerated effort which 
the small frictional surfaces will not support ; in this 
heating of the axle is undoubted. ‘ Spas 

It is, therefore, necessary in the hi; 

if ; ighest degree that the axl 

should * last 
mala be carefully set to the road. An axle is correctly set 

1, The axis of tho two arms are in the v 

t ertical plan i 

through tho axis of the body, i.¢., there should be no tiiatkes 

2. The hang of the two arms should be the same angle. 

as angle ought to correspond with the dish of the wheels. 

a patent oil axle is truly set, then, in the absenc ’ 
t ¥ ft 

washer, if the collet and nuts are hororiehly” fixed a her 
respective places, and the box draws and turns freely to the hand 


without transverse play, the bottom of the cap ought to be jin 


——— 
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from the extremity of the nipple ;_ the thickness of the leather 


washer represents the possible tightening. 


ORDINARY AXLES (GREASE). 


These axles, fig. 81, are principally employed for vehicles of 
commerce. Whether the arms are cylindrical or conical, they 
should be perfectly straight, so that in working their contact with 
the box may be as exact as possible, For that reason we condemn 
the grease reservoirs obtained by the circles ‘¢g” © a” on the arm, 
fig, 82, which diminish uselessly the surface of friction which we 
ought absolutely to respect ; they cause us to make long arms 
without utility. The most useful grease reservoir is that formed 
on a certain length of the chief part of the arm, b. fig. 31. The two 
extremities of tho arms ought to remain intact as they form two 
bearings. 

The arm of the axle ought to be connected with the body by a 
taper ¢.c. sufficiontly pronounced ; that detail is important becauso 
we kuow what a large number of axles break at this point. 

It is true that this taper causes us to make a corresponding sur- 
face on the collar, but as all the collars ought to be precisely 
machined, that is easy to do, and ought to be carried out with 
great care so as not to exaggerate the circle. If the throat if 
properly formed, the solidity of the collar does not suffer. This 
collar being liable to heat, has to be turned on the axle so that the 
frictional face may be precisely perpendicular to the axis of the 
arm. It is of the greatest necessity that the screws of the axles 

should be perfectly cylindrical, so that the threads may be very 
full and exact in their bearing ‘with the corresponding surfaces of 
the nuts, These nuts should be mounted so that they have not the 
least play ; in default of these precautions, the nuts are liable to 
become loose in use, and grave accidents are very often the 
result. 

The box of the grease axle should turn very freely on the arm ; 

a little play on the diameter is useful, They should also bea little 

shorter than the length of the arm, say vrin, to fin, according to 

the dimensions of the axle, 

We prefer that the arms should be screwed, one to the right and 
the other to the left, so that the friction of the box against the nuts 
may not tend to loosen, but rather to tighten them. 


PATENT GREASE AXLES. 


This form of axle is not generally employed for pleasure 


carriages, but for carriages which do not require much care as to 


cleanliness. 


= 
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Wee oritnery grease-axles are not much used. In 
sno collet, the friction of the bi i 
collar of the single n ich i aise lation 63 . 
ie te ee ut which is turned to receive a leather collar, 
The box, like that of th il-ax 
. . if . it eo ! 
which is case-hardened like Pepe i te i ah lalate 


HALF-PATENT OIL OR MAIL AXLES, 


The half-patent axle has nei! 
ther collet nor nut, th i 
se to the arm by a system of collar bolts and ae, Pech 
a e comprehend that the collar of the arm having of itself t 
port al the efforts, ought to be perfectly welded or b in 
raised from the solid iron. anes: 
sae sll le axle offers the advantage of being oiled easil 
a eee ao eover, it offers a great security because the viieal 
aaah sa ie. mseey of one or two nuts which may become 
; 9 
sane cap is not to be feared, and the arm is always 
ee nee reasons the half-patent axle has always been the type 
tethers pie Co fs carriages which rau great distances ora 
‘ ed roads, and, 
liter o remain exposed and to dite cee ee eae 
wan , extel the Hebtenlng is difficult to regulate, and we 
d oil as we can with an axle of a mo rfe 
petitions ser pies ample for carriages of the Seat 
lass, ni e i 
iaiuenoan atte ack of the box are often covered with 


SPRINGS. 


Tho springs com, 
compassed iu coachbuildi 
maniber pipet of steel ona Leal tere 
¢ plates are compassed accordin; i i 
c g to the desired hoi 
spring, and they are secured at the middle by lect by 3 - 


STEELS: THEIR COMPOSITION. 


aon hors ae by the association of two simplo bodies 
eect z easton we have other bodies introduced 
oe ep eS, hey are manganese, tungsten, or wolfram ; 
ea eee a sd particular purposes, The two important bodies 
pina es bon, and the proportions in which they are united 
ae ia patie in regard to the properties of the metul 
peng ap rying that Proportion we obtain the whole seri: 
cts from cast iron brittle and unmalleable, which is the 


rod 
product of more sulphur of carbon, even to mild steel which 
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works like iron, 
the product of less sulphur of carbon. 


For the manufacture of spri 
quality which will recei 
sufficiently the powerful 
when having a lugg of iron 
at the point of attachment, 


be the most clastic possible, 
atest clastic deformations that can be realised. 


bo divided into four classes according to their 


tempered, the gre 
The steels may 
mode of manufacture. 
1, Steels of cemen' 


to be tempered and welded very easily ; this is 


ngs, we require an intermediate 


ve properly the tempering, and support 
heat when being worked at the forge, and 


welded on to it destined to form an eye 
in short, it is necessary that the metal 
so that it will support after being 


tation obtained by cementing iron of goo 


quality in boxes full of charcoal. 


2, Natural steels 


obtained by the direct reduction of the ores. 


3. Puddled steel obtained by the puddling of cast iron. 


- 4, Cast steel, inc! 


Luding crucible steel, Bessemer steel, &c. 


The steels of the first three categories are soft and more easily 


worked than those of the fourth, 


but they are less homogeneous. 


WELDING TEST OF STEEL, 


Yo assure ourselves th 


construction of springs, we weld on i 
Swedish iron is very suitable for that purpose, 


ff the pieces is very easily accomplished. 
he steel is brought to a high temperature, 
he steel against the too energetic action of the 


good quality. 
and the welding ©! 
The iron covering # 
entirely protecting t 
fi 


execution because we 


welding heats, and one may be burnt while t 


enough, 
It is easier if dur 


sandstone or with borax, 
when the weld is difficult. 
‘At first its covering protects the 


of the air, and afterwards 
tact between the metallic surfaces at the moment 


perfect con 
of the weld. 


In certain cases w! 


employ a sp 
borax reduced 
very good results. 


We afterwa 


re. 
We might heat them separatel, 
find that the iron and the steel have different 


rat the steel is of suitable quality for the 
t a piece of iron of very 


y, but it is more difficult of 


he other is not hot 


ing the weld we cover the part with powdered 


We employ the borax more particularly 


piece against the action 
dissolving the oxides it permits a 


hen we wish to weld steel very quickly we 
ecial composition made by mixing equal parts of 
1 to powder with iron filings ; this mixture gives 


TESTS OF FLEXION. 
rds try the steel for flexion, and for that purpose 


we take a bar 1 metre (39°37 inches long), which we bring to a 
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tau heat and give a curve of a calibre corresponding to about the 
jexion of tho trial, in order not to have to test the plate beyond 
tho straight line, which is hardly convenient. We temper elt 
cold water, afterwards re-heating and bringing it to the point of 
Pree or burning wood, according to the nature of the steel, 
; low the plate to cool slowly and then submit it to a flexion 
epending on the thickness of the bar, The following table 
gives flexions corresponding to the various thicknesses ft 
length of 1 metre or 39°37 inches :— + 


Triats oF STEEL, 
Length of trial bar, 39°37 inches, 


Thickness of Steel. | Corresponding Flexions, ["1vgntion permetrein the 
atigued fibre. 


9,4in. > 
aie afin. 
Tain. ” 
Thin, ” 
Gtin. ” 
Sgin. ” 
Shin. J ” 
beta 4gin, ” 
ay. 4in. ” 


This test of flexion is equi 
: quivalent to that which 1 
SEE RenVeA boy of one straight metre tempered and carneee 
nitted to a tension sufficient for an eli i in, 
that which we expr i phe ra 
po press as working tho steel to a stretching of 7 
UE Ap here Na briefly the formula for calculating 
in submittin, i 
Seer elongation of the ates igs egies 
. The load resting ou the middl 

21. Its developed length, es 

f, The flexion of its plate under the load 2 P. 

E. The thickness of the steel. : 

A, The breadth of the steel. 

a pe co-efficient of elasticity. 

da. e elongation per metre in the fib: i 

I res most fat . 

The corresponding maximum tension. — 

Pt Piste ea ae are symmetrical, we may, by the 
middle of thi i 

extremity a load P; in that ~~ a eae ae 


6 Pl 
R= 77]? 
or R = Ed, therefore 
6 Pl 
1 = 
(1) Ed = ya 
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view, but particularly for the forging of the springs, it is an 
excellent indication of the manner in which we must treat the 
steel that is employed for the leaf or plate, because we may easily 


The other part, the flexion f of the plate under the load 2 P is 
given by the formula 


iia 4Pl3 remedy faults in flexibility before a carriage is mounted. The 

(2)£= Fa e2 results which the springs give at the trial are, so to speak, 

between the equutions (1) and (2) remove P, we have a reduced resemblance of the work they will do in service under 
2d12 the carriage. 

C=— "86 ; — _ If a spring loses much flexibility at the trial, that indicates an 

so 1, the total developed length of the plate, we % insufficient temper or a reduction of strength, and, by 


consequence, it always has a tendency to lose its flexibility. 
If there is fracture of the leaves, that indicates insufficient 
reduction, and accidents are always to be feared. For these 
reasons we would urge the necessity of the trials being imposed 
again, because they enable us to exercise a control over the 
quality of the material employed, and the manufacture which 
may have changed that material, 


L2 
and, by consequence, f = 55 d 


In taking, for example, a bar of the length of 39°37 inches, 
1 seoking the flexion which will 


in stool of , hin. thick, anc 
determine an elongation of afin, in the fibre the most futigued, 


we have The only guarantee that we have, the only way in which we 


can establish the mounting of a carriage with security, consists 
in a serious trial of its springs; we say a serious trial, because we 
must not limit ourselyes to a seeming trial, as is too often the 
case, 


1 . 
f = Fx 0007 * 0007 = 0166 


As it is not advisable to exceed that limit, we have in the 


table 160 as the value of f. : ‘ ‘noe 

A few years ago we did not exceed an elongation of ,ain. 
metre ia ike fatale of steel, but to-day, thanks to the progrest 
realised by metallurgy, we obtain very readily steels which suppor’ 
an elongation of ,}in. per metre. 

When the bent bar is tried for the first time, it shows a loss ee 
flexibility, but if we submit it to a second test it ougt eres 
show any new loss of flexibility, The first loss of flexi! i ued 
should not be too great ; it should scarcely be more than if of the 
total flexion. 

If the first loss of flexibility be 
re-heating has been too strong, or 
the latter case the springs made wit! 
a tendency to collapse. 

Tf, upon examination, we 
various tests well, we may employ it for 

i ut this should not in any man 3 { 
eile a NGh wo submit the springs in the special trials, 
because the heating, tempering, and re-hoating are such eet 
operations that it is difficult to rely on & corresponding result 1 
| the testing of each piece. 

We, therefore, submit the springs to further trials. ~ 

We cannot too much insist upon the necessity of saben 
all springs to a rigorous test, and that from several points 0 


It is necessary to possess calculations showing what the springs 
under the carriage will do when subjected to efforts very different 
to the load in repose ; there are the efforts of traction, there are 
the vibrations, and, in short, there is the prolonged duration 
of those efforts continuing during months and years, whilst a 
trial does not last more than a very short time, Woe, therefore, 
set limits to the flexion, so that the spring may not lengthen 
too much under the carriage, but that it may move well, though 
not beyond that which is desirable, and that which it may do 
without deterioration. 

We now fix that limit. 


We have previously seen that we are able to work the steel to 
an elongation of fin. per metre, and without going too 
far we may work it to Zin, per metre as a maximum. That 
trial is nothing exaggerated, and has long been sanctioned by 
experience. 


too great, it indicates that the 
that the steel is too soft. In 
hh that steel will always have 


find that the steel has borne the 
the manufacture of the 
ner dispense with the 


The section corresponding to that elongation varies in each 
‘particular case, and depends upon the thickness of the leaves, 
on the manner in which they are drawn, their height, &. In 
order to simplify the results in practice, we take an average 
in considering only the length and the thickness of the back 
plate. 


——=——=————$—_—_————————— 
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The table below indicates the flexions for the dimensions most 


usual :— 


papers Thickness of the Buck Plates. 


Back Plates. 


hin. (_dhin. | 
“afin. | 8lsin. 


4,%in. 
in, 


5 


i in. | 6)gin. 
yin. | Shi en 6y4in. 

For finding the support that it is desired to give in repose, We 
employ a special testing machine. In general, it is a lever 
operating on the spring, the two extremities of which are placed 
on moveable carriers. The sketch represents such a machine 
reduced to its simplest expression, aud which each may construct 
for himself at very little expense (see fig. 85, sheet 7.) We limit 
the flexion of the spring to the distances named in the table by 
laying a block of convenient length. We measure exactly the 
flexibility of the spring before the trial and then move the lever 
in such a manner as to make the spring carry on the block, We 
reloase the lever and measure the pew flexibility of the spring. 
It should not have varied. We afterwards take the plates apart 
and examine the ‘' spring” or “nip” of the plates, that ig to say, 
the distances which separate them when the connecting bolt or 
rivet is removed. ‘The ‘¢ spring” ought to decrease regularly from 
the back plate to the small plate. 

When we have two springs of equal range they should have 
sensibly the same centres. If it is otherwise, it is because 
certain leaves will have lost more in the trial one than the other, 
and that the tempering and re-heating have not been sufficiently 
regular, ; 

‘The leaves should afterwards be examined one by one for the 
detection of any cracks which may be present in the steel. 
Generally they will present themselves in the neighbourhood 
of the bolt hole or at the extremities of the leaves. They are 
often very difficult of perception. One of the best means of 
finding them consists in greasing the leaf abundantly with oil 
quickly after the trial, and then to submit the leaf to several 
consecutive flexions, when we find that tho oil has penetrated 
the crack, and renders the defect more manifest. 

Apropos of the table of trials we may remark that it will 
frequently serve when we have to determine the flexibility of the 
spring. 
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If, for example, the necessities of the mounting oblige us to 
give a very great flexibility we ought to consult the table to sce 
that it does not exceed the greatest flexion that may be submitted 
to the spring. It is good to hold always a little to the under-side. 

Suppose, for example, an elliptic spring with a developed length 
of 37in., the back plate being in steel, y'rin. thick, and that we 
wish to give the greatest compass possible. We ought to sco 
that each plate composing the elliptic may bend 6,§in.; in 
toking 5hin, or 5gin. we, therefore, make an elliptic of 1lin. or 
11jin. compass. 

In all the preceding trials we have spoken of the load that the 
spring is able to support, and for these reasons. Springs of 
identical dimonsions, same height, same thinning of the ends, 
supporting woll the trials, and carrying sensibly equal loads, 
made from the same steel and similar in the mode of tempering 
and re-heating (the co-efficients of elasticity of spring steels vary 
very little); it is an indubitable fact that when we have two 
springs alike, supporting equally well tke trials referred to and 
one carrying a heavier load than the other, we may be certain 
that the dimensions are not identical, Generally, that difference 
is found in the thickness of the plate, because the flexibility varies 
inversely as the cube of the thickness, 140th of an inch difference in 
the thickness, gives a very appreciable difference in the resistance 
of the spring. 

It is not the same for other imaginary qualities we sometimes 
attribute to certain springs, Some persons imagine that a spring 
tempered under certain conditions is softer than another; they 
expreas themselves to the effect that this spring is softer than 
that. This is completely inaccurate, If a spring resists well the 


‘trials, it is neither more nor less soft than another, aud if it does 


not resist well, it is not a soft spring but a weak spring. There is 
only one means of having a spring easy and at the same time 
resistant, and that is by making itvery long. 

When the spring is loaded under the carriage it effects o series 
of oscillations, which follow absolutely the Jaw of the pendulum ; 
their duration is proportional to the square root of the length, 
therefore, the longer the spring the greater the duration of the 
oscillations, and the easier the spring. This has been remarked 


-for a long time, and a great number of manufacturers have- 


lengthened their springs, rendering them very easy, 
MANUFACTURE. 


After this rapid analysis of the conditions which ought to be 
discharged by the springs, we will now examine the manufacture 
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from a practical point of view, insisting on those parts that 
appear to us to be the most important, 

‘The first operation consists of cutting the steel bars into lengths 
forthe different leaves of the spring ; in order to have the least 
possible waste, we take into account the variations of the length 
of the leaves to be given at the forge or in the rolling of the eyes. 

The ends of the plates are marked at the middle to avoid all 


error, and to enable us to recover easily those which belong to a 


spring. 
The plates are drawn, by the aid of eccentric rolls, to their 


extremities, except the back plates, which are rolled to receive a 
bolt, or are fitted with some other form of joint. 

When the oyes, sliding ends, &c., are made at the forge, we 
weld a ‘‘lug” to one or both extremities of the plate, and that 
weld ought to be very good, it ought to resist successively the 
action of the tempering and the working under the hammer, and 
finally the shocks which the spring receives ur.der the carriage. 

The ends are forged by means of a series of stamps and dies 
proper to the form of eye we intend to rake, The rolled eyes are 
simply turned and punched, 

The ends being forged, we mark the holes for the open eyes on 
the bottom of the back plate, we drill these and take care to 
regulate the pack plate very exactly to the required length, 
which is very essential, We must remember this, so that when 
the two springs are placed together to form an elliptic they will 
work equally, as the two back plates ought to be precisely the 
same in their developed length. 

The end is afterwards punched at a red heat, and the plates are 
collected on a steel mandril put through the holes in their centres 
when, by the aid of the hammer, they are made to fit perfectly 
on that mandril; it is then certain to have the necessary play 
between the end and the eye for avoiding to the last any alteration 
in the end when the bolt is a little worn ; we correct at the same 
time any warps in the square and any other difficulties which may 
have occurred duing the operation. It happens sometimes that 
the length of the plate varies from jin, to din., we ought, there- 
fore, to verify it with another, and modify it if there is reason. 

The drilling of the holes being completed, we mark the exterior 
diameter of tho eyes. ‘The excess of iron is taken off by moans 
of a special appliance, permitting of giving to the piece a rotary 
movement, and to the tool a vertical and horizontal movement, 

thus obtaining the iron well rounded, and all the exterior parts 
and the end well formed. 


aaa | 
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“The two back plates, one end with a rolled, and the other with 
an open eye, are tried together, As to the other leaves, they are 
drilled with » hole in their centres and afterwards heated in a gas 
farnace, and drawn or tapered by means of eccentric rollers. 
We may vary the eccentricity in accordance with the taper or 
draw we wish to obtain. 

In the same heat we emboss the nibs of the leaves. 

By the’ aid of the machine we cut the ends of the plates to the 

form required, and we make the slits to receive the nibs. By the 
aid of the hammer and the file, we remove the imperfections 
which may exist in the slits and the nibs to assure ourselves that one 
plate will work regularly on the other. 
_ The spring is taken for the bending and tempering to a special 
machine with two cylinders, the steel plate at red heat is 
tempered in a reservoir of cold water, and afterwards re-heated 
and. brought back to the point of burning wood with the greatest 
care, 

This kind of tempering is the most convenient and best for the 
springs ; in effect, the exterior fibres of the steel plates which are 
subjected to the greatest elongation are precisely those which 
receive the most complete re-heating, whilst the interior fibres 
receive a more feeble re-heat, they are much more drawn to the 
middle fibre, and, as a consequence, they have elongation to 
support. 

After the plates are brought back we adjust them by the 
hammer, giving the convenient set, and correcting the deformations 
due to the tempering and straighten them, so that one will play 
perfectly on the other. 

After the adjusting of the open and the rolled eyes, they are 
sometimes found to be twisted; if on trial with the square 
this is found to be the case, we heat slightly the two ends and 
rectify their position by the aid of the hammer and other tools. 

The spring is then subjected to a trial under the conditions 
previously indicated, 

During that trial we assure ourselves that the spring works 
conveniently, we diminish the load and make it oscillate—the 
oscillations ought to be regular, 

We examine also the deformations of the spring, the back 
plate should not present any disagreeable deflection, and all the 
parts of the spring should have preserved their respective 
compass; if some have lost more than others, they ought to be 
re-tempered and submitted to another trial, and rejected if they 
are not firm. 

After the trial and the improvements have been made, the 
spring is ready for grinding. 


SPRINGS AND AXLES. 


In that operation we ought to take away the excess of breadth 
produced by the lamination, and perfectly dress the side fags 
taper and clean the visible parts to form the bevil, and round Me 
edges of the plates. This work ought to be done by very abundant 
grinding, with a free use of water, so as not to detemper the plates 
by the elevation of temperature due to the friction. 

The spring is afterwards filed, we finish the ends and attend 
to the parts which have not been reached in the grinding. . We 
finish the bevils, drill the eyes to the exact dimensions of the 
bolts, and we fit the nibs of the back plates. A 

Finally, at the emery grindstone we perfect the ends of the 
plates, und we narrow slightly their extremities, polishing also 
their bevils, In that operation the action of the grindptone 
is very light, there is no fear of detempering the steel, the heat 
produced being very insignificant. 

That operation finished we grease the plates in order to 
facilitate their sliding one on the other. 

The greasing is very importont, and in measuring the flexibility 
of a spring ungreased with that of the same spring well greases 
we find sometimes a difference of even ftoth. a 

We afterwards put the plates together, fit the bolts into the 
eyes, and submit the spring to a last trial, which should not 
produce any loss of flexibility. 

That trial is necessary for assuring us that the plates have not 
been altered in the various operations that the spring has 
undergone, 

The spring is then completely finished, and presents all the 

qualities that we may desire. : 


CARRIAGES, 


BY 


WILLIAM GARDINER, 
DELEGATE FROM THE DUBLIN COACHMAKERS. 


(Reprinted from the ‘‘ Dublin Evening Telegraph.”) 


BODYMAKING, 

In taking a general view of the carriages in the Exhibition, the 
designs in this branch seem to be. old-fashioned, the broughams, 
landaus, and barouches being of a pattern if not exactly similar to, 
at least resembling very much, those in use in this country about 
thirty years ago, as many of them have the old-fashioned bottom- 
sides which go right through under the doors, as in those of a date 
long before the period 1 have named. Whether this is an attempt 
on the part of the French to revive the old style, or whether it is 
that they have never entirely abandoned it, I cannot say. Some 
few of the carriages are of a modern design, being much like those 
of this country or of England, though in all cases the boots had a 


heavy appearance, inclining towards the old style, the upper part: 


being nearly as wide as the seat. In no instance did I see the 
slender proportions and neatness of outline of those of our own 
carriages. ‘Their family omnibuses I admired very much. The 
bodies are particularly neat and light-looking, the front-pillars and 
poot being exactly the same as a single brougham, the hind- 
pillars in some being round, in others the corners flat, as in an 
octugon, and in more the backs were made angular, the corner- 
pillars and door-pillars forming the angles, There are no panels 
from the waist up, the front, back, and sides being all of glass 
except where the pillars intervene. In their victorias and phaetons, 
as well as their two-wheelers, I could see nothing to recommend, 
some of them being much like our own, and others having a most 
antiquated appearance. There was one landau in an unfinished 
state, which for lightness and cheapness of build I have never seen 


fle 
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anything to equal ; the heaviest timber in it could be got out of a 
two inch plank. There were, of cuurse, no glass frames in the 
doors, the pillars above the doors inclining towards each other, 
and being evidently intended for curtains, We have often seen 
cheap flimsy work imported into this country from England, but 
all their efforts in this direction were thrown into the shade by 
this one article. There are some things which, if introduced into 
this country, would be looked upon as a new departure, It can 
be imagined what a landau would be like having a canopy sup- 
ported by iron stays from the corners, instead of the usual head, 
and being fitted with curtains all round, which can be drawn 
apart or closed up, as may be required; ora four-in-hand drag 
with the side panels and doors from the elbows up taken away, the 
front and back panels and roof remaining, curtains in this case 
doing duty for the panels, They have a light and airy appearance, 
and may possibly bo suitable to the climate of France, but I doubt 
very much, with the changeable weither of this country, whether 
such an innovation would be approved of. 


CARRIAGE-MAKING, 

Of this branch there is nothing favourable whatever to be said, 
the forecarriage, as a rule, being of the one pattern, They are, 
in fact, a facsimile of each other in every respect except that of 
size, and I conclude that they are all made in the one factory, 
from which they are purchased by the coachbuilders ready for use. 
This forecarriage is by no means a stranger in this country, having 
been imported into it for years, and is so well known that a des- 
cription of it seems superfluous, It consists of a top and bottom 
transum of wood, the top one having no plate on the upper sur- 
face, but as a substitute for it there is welded to each side of the 
wheel-plate a plate which is brought out as far as the bolt that 
fastens the top carriage to the body, the rase-plate being the only 
other iron on this transum, The horn bar is also of iron. In the 
bottom the transum-plate is brought out to the wheel-iron, and 
goes in under it, terminating at the outer edge. There are no 
‘T” ends on the bottom plate, and the wheel-iron heads, being 
only about four inches in length, make rather an insecure bearing 
for the spring. The futcheles are of iron, and extend to a most 
unnecessary distance beyond the hind felloe piece, the back ends 
of the wheel-iron stays being brought to their.extreme ends, There 
is nothing whatever in this forecarriage to recommend it but its 
cheapness, a quality which is in no proportion to its want of 
beauty and durability, It is heavy and clumsy in appearance, and 
altogether unlike the forecarriages of this country, with their 
lightness of appearance, their’ graceful sweeps, and with all thy 
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strength that is wanting in the others. It would seem as if the 


French looked upon the forecarriage as a mere necessity, and as in 
no way having to contribute to the general beauty of the article. 
There were a large number of four-in-hand drags, the fore-carriages 
of which were of the rudest description. 1 have seon more skill 
and taste displayed on the forecarriage of a furniture van or & 
brewer's wagon in this city than on any one of them. There was 
one only that deserved any notice, and thut for its novelty alone. 
This was so constructed that the direction of the frout wheels 


could be changed without altering tl 


xvir position on the ground, 


This result was accomplished by having an independent axle for 
each wheel, there being two arms on oach axle—a perpondicular 
one and the usual horizontal one, The box of the upright part of 


this axle w 


‘as attached to the end of the bed-plate, and close up 


to the spring on the outside, The felloes of the wheels are quite 
close to this box, and the axle is brought down behind the spokes, 


turning iuward to get c! 


lear of the stock when it takes an outward 


turn into the wheel, the dish of the wheel bringing that portion of 
it that is on the ground directly under the upright box. It will 
be geen from this that when the upright portion of the axle turns 
in its box that the wheel retains its position on the ground, though 


facing in a different direction. The 
powerful iron stays, which unite at 


splinter-bar is supported by 
the centre of the bed (there 


being only one), the perch-bolt passing through, From this the 


stay extends backwards, 
a joint. This stay in its turn is con 


where it is connected with a cross-stay by 


nected with other stays at its 


ends, which are fustened to the upright portion of the axles. The 
moving of the pole sets all in motion, turning the axles and pro- 
ducing the effect I have described, the stays which are attached to 


the axles being of such o length as to act as lock-stops. 


tendency of carriages to Jean to one 
locked, especially in compass or 


The 
side when the forecarriage is 
eccentric carriages, is here 


avoided, the wheels, acting as supports to the vehicle, always 


remaining in the one position. 


There must be great friction on 


the collars of the upright portions of the axles, they having to 
bear the whole weight of the front of the carriage ; and, again, the 
leverage which is brought to bear on the bed-plate must be great, 


it having, in supporting the per 
strain. We have for many years 
oval wheel-plat 
in a short space, but without any 
have the object attained without an 


pendicular box, to bear the whole 


been trying, by means of the 


e and in other ways, to get the forecarriage to turn 


satisfactory result. Here we 
y space at all being required. 


With regard to the general hanging of the carriages there is 


nothing whatever worth mentioning. 
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SMITIIWORK. 


In this branch | found the work to be: unifor 

quality, and, in faet, superior in Mish to tho cea Se 
work at home, though, as a rule, it was far heavior than was 
necessary for the work it had to do. In theso days of onesies 
carriages this unnecessary weight is a serious drawback, detractin, 

considerably from the saleable properties of the article. The 
superiority of the work is in no way due to any correspondin, 

superiority of the French smith over that of our own, but to the 
fact that more attention is given to it while in the wie than is 
given to it over here, the French viceman improving the form of 
the iron, and carrying ont the ideas of the smith, while at home 
it is thought sufficient to brighten it, and it leaves the vice, with 
rare exceptions, the same shape aa when it entered it. It seoms a 
pity that an article so costly as coach ironwork, and which plays 
such a prominent part in the appearance of the carriage, should 
be left unfinished for the sake of a trifling additional expense I 
noticed in the English section that the tendency was in favour of 
light ironwork, and to such an extent was this carried in some 
instances that it appeared untrustworthy. In no instance did I see 
better judgment displayed in making the iron of a strength pro- 
portioned to the work it has to do thanat home, All the wiakes 
that I saw were on the screw principle, There is nothing in the 
brakes exposed to view but the arms which bear against the wheels, 

and a small wheel beside the driver for working it. The screw it 
some is bronght in on top of the driving-seat, in which there is a 
slit through which it is connected with a crank inside of the boot, 

the other arm of the crank having a chain attached to it, which is 
conducted through the inside of the body to the brake behind, 

passing over and under rollers as the form of the body may require. 
In this case the driving-box is fitted over the screw, where all ia 
hidden from view, In others the screw is taken thfough the boot 
side, immediately under the seat-valanco, the interior arrangement 
pers the same. | This is a very effective brake, and a great deal 
peogeiig which is often unsightly and almost useless, is done 


WHEELING, 


In this branch there is nothing whatsoever to speak of, the 
wheels in use being either the Warner patent, or those in common 
use in this country. I noticed on some of them that the edges of 
the tires were round, and overhung the felloes, acting as a protec- 
tion both to them and to the paint, 
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PAINTING, 


The work in this branch was exceptionally good, having a 
clearness and finish that is not often found at home. It would be 
unsafe to give a positive opinion as to the cause of this, the first 
impression being-that more time and iaterial had been expended 
on it than is usual at home. It may be that some better system 
of bringing forward the work may exist in France, which T had ne 
means of ascertaining, or, as is very probable, greater pains was 
bestowed on it, on account of being intended for exhibition, In 
this ‘branch, above all the others (each successive coat of paint 
hiding the one which preceded it), there is no means of discover- 
ing the cause except by actual observation.. The colours are the 
game as those in use in this country, and the striping varies from 
the almost imperceptible black stripe ou its dark ground to that of 
the extreme of gaudiness, where the ground colour itself is little 
more than a stripe from the profusion of lines that are on it. On 
some of their carriages, but especially their omnibuses, they have 
the corners of the panels filled in with gilt stencil work, and the 
waists completely covered with it, I could not recommend this 
atyle of decoration, being, in my opinion, more suitable for the 
perambulator than for the carriage. 


TRIMMING. 


'Phis branch is essontially a study for a trimmer, Tio stands in 
tho same position in regard to coachbuildiug as the upholstorer 
dous to the cabinot trade, Ou this deputation to Paris the up- 
holsterer was represented as well as the cabinet maker, whilst, 
unfortunately, our trimmer was not, The trimming iu the Exhi- 
bition was very neat, and I would say was on @ par with our own, 
the style being of the pleated pattern, and the materials much the 
same as our own, In the leather work I found that the stitching 
was remarkably small and neat. 

In the remarks which I have made on the different branches I 
have made very little allusion to the carriages in the English 
section, as they are, with very little exception, identical with our 
own, 

If the foregoing report should be thought unsatisfactory or in- 
complete, it must be borne in mind that iu tho trade which I have 
the honour to represent, there are seven distinct branches ; that in 
the Exhibition there were more carriages than would fill all the 
showrooms in Dublin twice over ; and that I had but three days 
in which to inspect them, a considerable portion of this time being 
lost in looking for the place where the carriages were located. If 
I were to give to each branch of the business the amount of study 
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and attention that would be required in order to gi 
comprehensive report, it would ks as many suka oe a = 
days at my disposal, However, a very short time only was ely 
sary to convince mo that, taking tho exhibits altogether, there 
was nothing better than could be seen in the showrooms of thi: 
city, Those who require carriages can get them at home as sail 
as can be had elsewhere, if they give the price for them, enlilthe 
who imagine that a good article can be had at a low figure ae 
labouring under a delusion, That a short time will serve to 
dispel. When tho trade that is taken to London and elsewhere 
through pure fanciful notions, is left at home ; when, in fact, we 
are no longer compelled by the action of the wealthy people of our 
ova Sonny to play second fiddle, it will be seen that neither our 
many aarurers nor workmen are inferior to those of other 
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